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#I'N
I NTRODUCTI ON

THE MCCHORD Al R FORCE BASE ( AFB) AREA DF AMERI CAN LAKE GARDEN TRACT (ALGT) WAS LI STED ON THE
NATI ONAL PRI ORI TI ES LI ST (NPL) I N OCTCBER 1984, UNDER THE COWMPREHENS| VE ENVI RONVENTAL RESPONSE,
COVPENSATI ON, AND LI ABILITY ACT OF 1980 (CERCLA OR SUPERFUND), AS AMENDED BY THE SUPERFUND
AVENDMENTS AND REAUTHORI ZATI ON ACT OF 1986 ( SARA).

PURSUANT TO EXECUTI VE ORDER 12580 ( SUPERFUND | MPLEMENTATI ON) AND THE NATI ONAL O L AND HAZARDOUS
SUBSTANCES POLLUTI ON CONTI NGENCY PLAN (NCP), THE Al R FORCE PERFCRVED A REMEDI AL

I NVESTI GATI ON FEASI BI LI TY STUDY (RI/FS) FOR AREA D/ ALGT. THE REMEDI AL | NVESTI GATION (RI') (1991)
CHARACTERI ZED THE NATURE AND EXTENT OF CONTAM NATI ON | N THE GROUNDWATER, SO L, SURFACE WATER,
AND SEDI MENTS. THE HUVAN HEALTH RI SK ASSESSMENT (1990) AND THE ECOLOG CAL RI SK ASSESSMVENT
(1991) EVALUATED POTENTI AL EFFECTS OF THE CONTAM NATI ON ON HUVAN HEALTH AND THE ENVI RONIVENT.

THE FEASI BI LI TY STUDY (FS) (1991) EVALUATED ALTERNATI VES FOR REMEDI ATI ON OF THE CONTAM NATI ON.

#SMLD
I. SITE NAME, LOCATI ON AND DESCRI PTI ON

THE AREA D) ALGT SITE |'S LOCATED I N Pl ERCE COUNTY, WASHI NGTON, APPROXI MATELY ONE M LE SOUTH OF
TACOVA (FIGURE 1). THE SITE |I'S BOUNDED BY: | NTERSTATE 5 AND PORTER H LLS TO THE NORTH, MCCHORD
AFB AMMUNI TI ON STORAGE AREA, "A" STREET, AND BURLI NGTON NORTHERN RAI LROAD (BNRR) TO THE EAST;
FORT LEW S LOG STI CS CENTER BOUNDARY W TH ALGT TO THE SOUTH, AND ALGI TO THE WEST.

A. AREA D

AREA D | S LOCATED ENTI RELY ON-BASE | N THE SOUTHWEST PORTI ON OF MCCHORD AFB.  ACTIVITIES WTH N
AREA D | NCLUDE AFB ADM NI STRATI ON, FLI GHT OPERATI ONS SUPPCORT FUNCTI ONS, AND HOUSI NG AND

RECREATI ON FACI LI TIES. AREA D HAS HAD SEVERAL WASTE DI SPCSAL SI TES I N VAR QUS STAGES COF

OPERATI ON FROM THE M D-1940S TO THE PRESENT. THESE DI SPCSAL SI TES WERE EVALUATED AS PART OF THE
R .

HARTWOOD HQOUSI NG AREA, WHICH IS SI TUATED ALONG THE WESTERN BOUNDARY OF AREA D, CONSI STS OF 860
HOUSI NG UNI TS W TH A POPULATI ON OF APPROXI MATELY 2,384. FAM LIES RESIDE I N THE HOUSI NG AREA FOR
AN ESTI MATED 2.5 TO 3 YEARS, W TH SOVE TENANTS RENVAI NING UP TO 11 YEARS.



B. ALGT

ALGT |'S AN OFF- BASE RESI DENTI AL TRACT ABUTTI NG THE SOUTHWEST BOUNDARY OF AREA D BETWEEN MCCHORD
AFB AND FORT LEW S ARMY | NSTALLATION. TH' S TRACT CONSI STS OF APPROXI MATELY 1, 183 HOUSI NG UNI TS.
APPROXI MATELY 3, 431 PECPLE RESIDE IN ALGI. UP TO 80 PERCENT OF THE RESI DENTS ARE RENTERS, AND
OVER ONE- HALF OF THE RESI DENTS MOVE EACH YEAR DUE TO FREQUENT TRANSFERS OF M LI TARY PERSONNEL.

COMMVERCI AL ACTI VI TI ES HAVE BEEN LI M TED TO BARBER SHCOPS, EQUESTRI AN FACI LI TIES, GASQLI NE SERVI CE
STATI ONS, GROCERY STORES, LAUNDROVATS, RESTAURANTS, AND VEH CLE REPAIR SHOPS. NO KNOMW
I NDUSTRI AL ACTI VI TI ES OCCURRED W THI N THE ALGT.

C. SURFACE WATER AND GROUNDWATER RESOURCES

SEVEN ON- BASE WATER SUPPLY WELLS ARE I NSTALLED IN THE VIO NTY OF THE AREA D. WTH THE

EXCEPTI ON OF ONE FAM LY HOUSI NG VELL, WH CH WAS DI SCONNECTED AT THE TI ME OF SAMPLI NG ALL WELLS
WERE SAMPLED DURING THE RI.  ONE VELL, THE WH SPERI NG FI RS GOLF COURSE | RRI GATI ON WVELL,

EXH Bl TED CONTAM NATI ON THAT EXCEEDED DRI NKI NG WATER STANDARDS. THI S WELL | S USED EXCLUSI VELY
FOR | RRI GATI ON OF THE GOLF COURSE DURI NG THE SUMVER MONTHS. THE REMAI NI NG WELLS ARE LOCATED QUT
OF THE PATH OF THE PLUME El THER HORI ZONTALLY CR ARE BENEATH THE CONTAM NATED SHALLOW AQUI FER

APPROXI MATELY 86 PERCENT OF THE DRI NKI NG WATER FOR ALGT RESI DENTS | S SUPPLI ED BY THE LAKEWOCD
WATER DI STRICT. THE REMAI Nl NG RESI DENTS CONTI NUE TO USE PRI VATE WELLS THAT ARE | NSTALLED BEYOND
THE KNOAN CONTAM NANT PLUME BOUNDARY. WATER SUPPLI ED BY THE LAKEWOOD WATER DI STRICT | S DRAVN
FROM THREE PUBLI C WATER SUPPLY WELLS, WH CH ARE LOCATED MORE THAN ONE M LE FROM THE AREA D ALGT
PLUME AND ARE SCREENED | N THE UNCONTAM NATED LONER AQUI FER.  THESE WELLS ARE SAMPLED ON A
QUARTERLY BASI S BY THE JUR SDI CTlI ONAL HEALTH DEPARTMENT, AND ARE NOT KNOMWN TO BE CURRENTLY
AFFECTED BY THE CONTAM NANT PLUME.

THE NEAREST SURFACE WATER BCDI ES ARE LAMONT LAKE, THE DUCK POND, BAXTER LAKE, \WH TMAN LAKE,
CARTER LAKE, AN UNNAMED POND | N ALGI, EMERSON LAKE, AND LAKE MONDRESS (FI GURE 1). THESE SURFACE
WATER SI TES ARE PRI NCl PALLY GROUNDWATER- FED.

#SHEA
I1. SITE H STORY AND ENFORCEMENT ACTI VI TI ES

THE DEPARTMENT OF DEFENSE (DCD) | NSTALLATI ON RESTORATI ON PROGRAM (1 RP) WAS | NI TI ATED AT MCCHORD
AFB N MARCH 1981. THE PURPOSE OF THE MULTI - PHASE PROGRAM WAS TO | DENTI FY THE LOCATI ONS AND
CONTENTS OF PAST DI SPCSAL SI TES AND TO ELI M NATE THE HAZARDS TO PUBLI C HEALTH I N AN

ENVI RONMVENTALLY RESPONSI BLE MANNER.  THE PHASE | RECORD SEARCH | NVESTI GATI ON | DENTI FI ED PAST AND
CURRENT POTENTI AL WASTE DI SPCSAL SI TES. THE PHASE |1 | NVESTI GATI ON MEASURED LOW LEVEL ORGAN C
CONTAM NATI ON AT SEVERAL OF THESE SI TES ACROSS MCCHORD AFB AND RECOMMENDED FURTHER STUDI ES TO
CONFI RM CONTAM NANT CHARACTER! STI CS AND DI STRI BUTI ON.

CONCURRENT W TH THE UNI TED STATES AIR FORCE'S (AIR FORCE) PHASE || | RP | NVESTI GATI ON, THE UNI TED
STATES ENVI RONMENTAL PROTECTI ON AGENCY ( EPA) DI SCOVERED TCE | N GROUNDWATER MONI TORI NG WELLS

I NSTALLED AT THE ALGI, AND IN 1984, CONCLUDED THAT THE GROUNDWATER CONTAM NATI ON I N THE ALGT
MOST LI KELY ORI G NATED FROM AREA D. THE SI TE WAS SUBSEQUENTLY LI STED ON THE NPL | N OCTOBER
1984. UPON LISTING THE | RP | NVESTI GATI ON WAS PHASED | NTO THE CERCLA RI/FS PRCCESS.

A, SQURCE AREAS

SEVEN WASTE DI SPOSAL SI TES W THI N AREA D WERE | DENTI FI ED AND | NVESTI GATED AS POTENTI AL SOURCES
OF CONTAM NATION DURING THE RI. THESE SI TES ARE DEPI CTED I N FIGURE 1 AND DESCRI BED | N TABLE 1.



B. GROUNDWATER

ONCE | T WAS DETERM NED THAT AREA D WAS THE LI KELY SCQURCE OF GROUNDWATER CONTAM NATI ON, THE Al R
FORCE PROVI DED AN ALTERNATE WATER SOURCE TO RESI DENTS OF ALGI. BEG NNING I N THE SUMVER CF 1986,
THE Al R FORCE OFFERED CONNECTI ON TO THE LAKEWDOD WATER DI STRI CT TO RESI DENTS COF ALGT.

APPROXI MATELY 80 PERCENT COF THE ALGI RESI DENTS, | NCLUDI NG ALL RESI DENTS DI RECTLY AFFECTED BY THE
CONTAM NANT PLUME, WERE PERVANENTLY TRANSFERRED TO THE LAKEWOOD WATER DI STRI CT WATER SUPPLY.

THE PRI VATE DRI NKI NG WATER WELLS WERE GENERALLY NOT ABANDCNED.

C. ENFORCEMENT

A FEDERAL FACI LI TI ES AGREEMENT ( AGREEMENT), ADM NI STRATI VE DOCKET NOS. 1088-06-17-120 AND

1088- 06- 18- 120, BETWEEN THE Al R FORCE, THE EPA, AND THE STATE OF WASHI NGTON DEPARTMENT CF
ECOLOGY (ECOLOGY) BECAME EFFECTI VE OCTCBER 23, 1989. THE AGREEMENT ESTABLI SHES A PROCEDURAL
FRAMEWORK FOR AGENCY COORDI NATI ON AND A SCHEDULE FOR ALL CERCLA ACTI VI TI ES CONDUCTED AT MCCHORD
AFB.

UNDER THE TERVS OF THE AGREEMENT, EPA AND ECOLOGY PROVI DED OVERSI GHT OF THE REMAI NDER OF THE
RI/FS ACTIVITIES FOR AREA D/ ALGT. | N ACCORDANCE W TH CERCLA SECTI ON 120, THE Al R FORCE AND THE
EPA, I N COLLABORATI ON W TH ECOLOGY, SELECTED THE FI NAL REMEDY |N THI S RECORD OF DECI SI ON (RCD) .

#CR
111, COMWUNI TY RELATI ONS

A COWUNI TY RELATI ONS DURI NG THE RI/ FS

I N ACCORDANCE W TH 55 FR 8847, COVMUNI TY | NTERVI EW6 WERE CONDUCTED W TH | NTERESTED RESI DENTS,
LOCAL COFFI CIALS, AND PUBLI C | NTEREST GRCOUPS TO | DENTI FY CONCERNS AND PUBLI C | NFORNMATI ON NEEDS,
AND TO SQLICI' T | NVOLVEMENT I N THE SUPERFUND PROCESS. THE | NFORVATI ON GATHERED DURI NG THE

I NTERVI EW6 PROVI DED THE BASI S FOR DEVELCPMENT OF THE Sl TE- SPECI FI C COMMUNI TY RELATI ONS PLAN
(CRP). UNDER THE CRP, THE FOLLOW NG ACTI VI TI ES VVERE UNDERTAKEN TO ADDRESS COVWWUNI TY CONCERNS
AND | NTERESTS.

I NFORVATI ON REPCSI TORI ES CONTAI NI NG SI TE | NFORVATI ON AND DOCUMENTS ON SI TE ACTI VI TI ES WERE
ESTABLI SHED AT THE FOLLOW NG FOUR LOCATI ONS:

. Pl ERCE COUNTY LI BRARY - LAKEWOOD BRANCH
. Pl ERCE COUNTY LI BRARY - TI LLI CUM BRANCH
. MOCHORD AFB - LI BRARY

. MCCHORD AFB - PUBLI C AFFAI RS OFFI CE

THREE WORKSHOPS TO | NFORM THE PUBLI C OF THE STATUS AND FI NDI NGS OF THE SI TE | NVESTI GATI ON

WERE HELD:
. APRIL 14, 1989 (ANNOUNCED THE BEG NNI NG OF THE RI/ FS)
. NOVEMBER 9, 1989 (SUMVARI ZED PRELI M NARY RESULTS OF THE ENVI RONVENTAL SAMPLES)
. MARCH 20, 1990 (DI SCUSSED THE FI NDI NGS OF THE REMEDI AL | NVESTI GATI ON)

THREE FACTSHEETS AND THREE PRESS RELEASES WERE | SSUED TO CORRESPOND W TH THE WORKSHCOPS.

ALSO, | N ACCORDANCE W TH SECTI ON 113 (K)(1) OF CERCLA, AN ADM NI STRATI VE RECORD WAS ESTABLI SHED
TO PROVI DE THE BASI S FOR SELECTI ON OF THE REMEDI AL ACTI ON.  THE ADM NI STRATI VE RECCRD WAS
AVAI LABLE FOR PUBLI C REVI EW AT THE MCCHORD AFB ENVI RONMVENTAL ENG NEERI NG OFFI CE.



B. COMWMUNI TY RELATI ONS TO SUPPCORT SELECTI ON OF A REMEDY

I N ACCORDANCE W TH SECTI ONS 113 (K)(2) (B)(1-V) AND 117 OF CERCLA, THE PUBLI C WAS Gl VEN THE
OPPORTUNI TY TO PARTI Cl PATE | N THE REMEDY SELECTI ON PROCESS. THE PROPOSED PLAN, WH CH SUWARI ZED
THE ALTERNATI VES EVALUATED AND PRESENTED THE PREFERRED ALTERNATI VE, WAS MAI LED TO APPROXI MATELY
850 | NTERESTED PARTIES | N MARCH 1991. THE Al R FORCE PROVI DED NOTI CE THROUGH A DI SPLAY AD | N THE
TACOMA MORNI NG NEWS TRI BUNE AND THE LAKEWOOD JOURNAL TO EXPLAI N THE PROPCSED PLAN, LI ST THE
PUBLI C COWENT PERI OD, AND ANNOUNCE THE PUBLI C MEETING A NEWS RELEASE WAS PROVI DED TO THE
LOCAL NEWS MEDI A WHI CH RESULTED | N NEWS COVERAGE BY THE TACOMA MORNI NG NEWS TRI BUNE ON MARCH 31,
1991. A MEETING OF THE C Tl ZEN ADVI SORY COMM TTEE, COVPRI SED OF LOCAL GOVERNVENT OFFI CI ALS,

ENVI RONVENTAL | NTEREST GROUPS, AND LOCAL RESI DENTS, WAS ALSO HELD TO DI SSEM NATE | NFORVATI ON ON
THE PROPCSED PLAN.

A 45- DAY COWENT PERI D WAS HELD FROM MARCH 25 TO MAY 8, 1991. THERE WERE NO REQUESTS FCOR
EXTENSI ONS. APPROXI MATELY 30 PECPLE ATTENDED A PUBLI C MEETI NG HELD ON APRI L 11, 1991 AT
WOCDBROCK JUNI OR HI GH SCHOOL.  THE WRI TTEN COMVENTS, WH CH WERE RECEI VED DURI NG THE PUBLI C
COMMENT PERI GD, ARE | NCLUDED | N THE RESPONSI VENESS SUMVARY ATTACHED TO THI S RCD.

#SRRA
I'V. SCOPE AND ROLE OF RESPONSE ACTION W THI N SI TE STRATEGY

THE R EVALUATED THE NATURE AND EXTENT OF CONTAM NATION I N ALL POTENTI ALLY AFFECTED MEDI A

I NCLUDI NG GROUNDWATER, SO L, SURFACE WATER, AND SEDI MENT. HOWEVER, W TH RESPECT TO THE SO L,
THE OBJECTIVE OF THE R WAS TO | NVESTI GATE THE SO L AS POTENTI AL SOURCES COF VOLATILE CRGANI C
COVPOUND (VOC) GROUNDWATER CONTAM NATION.  THUS, THE R IS NOT A COWPLETE CHARACTERI ZATI ON OF
THE SOURCES;, NONETHELESS, BASED ON AVAI LABLE DATA, THE SO L DCOES NOT APPEAR TO BE A SQURCE OF
CONTI NUI NG CONTAM NATI ON FOR THE GROUNDWATER

RESULTS FROM THE R AND THE BASELI NE RI SK ASSESSMENT | NDI CATE THAT NO REMEDI AL ACTION IS
NECESSARY FOR SO L, SURFACE WATER, OR SEDI MENTS TO ENSURE PROTECTI ON OF HUMAN HEALTH OR THE

ENVI RONMVENT.  GROUNDWATER CONTAM NATI ON DOES EXCEED HEALTH BASED LEVELS ANDY OR MCLS AND WLL
REQUI RE REMEDI ATI ON AS QUTLINED IN THI S RCD. THEREFORE, THE FI NAL REMEDI AL ACTI ON SELECTED I N
TH' S ROD ADDRESSES GROUNDWATER CONTAM NATI ON AT THE MCCHORD AREA DY ALGT SITE. GROUNDWATER W LL
CONTI NUE TO BE MONI TORED BI ANNUALLY FOR VOCS, (SEM - VOLATI LE ORGANI C COVPOUNDS ( SVCCS) ,

I NORGANI CS, AND PESTI CI DES. | F ADDI TI ONAL CONTAM NATI ON IS | DENTI FI ED, ADDI TI ONAL | NVESTI GATI ON
ANDY OR REMEDI ATI ON OF THE GROUNDWATER OR SCQURCE AREAS MAY BE REQUI RED.

THE FI NAL SELECTED REMEDY | NCLUDES: (1) NO REMEDI AL ACTION FOR SO L, SURFACE WATER, OR
SEDI MENTS; AND (2) TREATMENT OF CONTAM NATED GROUNDWATER TO PERVANENTLY AND S| GNI FI CANTLY REDUCE
THE VOLUVE AND MOBI LITY OF THE HAZARDOUS SUBSTANCES FCOUND W THI N THE SATURATED ZONES.

#SSC
V. SUMVARY OF SI TE CHARACTERI STI CS.

A SITE GEOLOGY AND HYDROGEQLOGY

AREA DY ALGT |'S LOCATED ON AN EXTENSI VE UPLAND GLACI AL DRI FT PLAIN WH CH OCCUPI ES MUCH OF CENTRAL
PI ERCE COUNTY (TABLE 2, FIGURE 2). THE SITE CONSI STS OF H GHLY PERMEABLE SAND AND GRAVEL
GLACI AL QUTWASH NATERI ALS SEPARATED BY TI LL LAYERS AND | NTERSPERSED NON- GLACI AL UNI TS.

THE UPPERMOST HYDROGEOLOG C UNI T GENERALLY FOUND ACRCSS THE SITE |'S THE VASHON DRI FT/ POST Kl TSAP
AQUI FER, WH CH CONSI STS OF THE STEI LACOOM GRAVEL, AND RECESSI ONAL OQUTWASH, TILL, AND ADVANCE
OUTWASH UNI TS AS WELL AS LACUSTRI NE SILT AND UNDI FFERENTI ATED OQUTWASH AND TILL UNITS. THE

STEI LACOOM GRAVEL AND THE QUTWASH UNI TS CONTAI N THE UNCONFI NED AQUI FER UNI T THAT EXTENDS FROM



THE WATER TABLE AT ABQUT 20 FEET BELOWN GROUND TO A DEPTH OF BETWEEN 80 AND 160 FEET. THE
UNDERLYI NG KI TSAP FORVATION IS A NON-GLACI AL UNI T THAT GENERALLY REPRESENTS A REG ONAL AQUI TARD,
BUT LOCALLY HAS BEEN FOUND TO BE DI SCONTI NUCUS AND RELATI VELY PERMVEABLE. THE SALMON SPRI NGS
DRI FT AQUI FER UNDERLI ES THE Kl TSAP AND CONSI STS OF RECESSI ONAL AND ADVANCE QUTWASH UNI TS
SEPARATED BY A TILL AQU TARD. THE DEEPEST UNI T EVALUATED DURI NG THE RI IS THE PUYALLUP

FORVATI ON, WHI CH | S GENERALLY AN AQUI TARD.

UNCONFI NED GROUNDWATER FLOW BENEATH THE SI TE | S GENERALLY FROM THE EAST OR SQUTHEAST TO THE WEST
OR NORTHVEST, W TH SOVE DI VERSI ONS CAUSED BY THE DRUMLINS OF THE WESCOTT AND PORTER HI LLS. THE
GRADI ENT VARI ES, ACRCSS THE SI TE AND BY SEASON, BETWEEN 4 TO 60 FEET PER M LE. GROUNDWATER FLOW
VELOCI TIES SIM LARLY VARY FROM 0. 01 TO 1 FOOT PER DAY, WTH A MEDI AN VELOCI TY OF APPROXI MATELY
0.5 FOOT PER DAY.

I'N THE UNDERLYI NG SALMON SPRI NGS CONFI NED AQUI FER, THE FLOWIS IN A SIM LAR DI RECTI ON TO THE
WEST CR NORTHWEST AT A GRADI ENT CF 20 TO 60 FEET PER MLE. THE GROUNDWATER VELOCI TY, WHICH IS
SIM LAR TO THE UNCONFI NED AQUIFER, 1S 0.1 TO 1 FOOT PER DAY. THERE APPEARS TO BE A DOANWARD
VERTI CAL GRADI ENT BETWEEN THE UPPER UNCONFI NED AQUI FER AND THE LONER SALMON SPRI NGS AQUI FER

B. NATURE AND EXTENT OF CONTAM NATI ON

THE | NVESTI GATI ON OF AREA DF ALGT EVALUATED THE NATURE AND EXTENT OF CONTAM NATI ON FOUND I N
GROUNDWATER, SURFACE WATER, SEDI MENT, AND SO L. THE | NVESTI GATI ON ALSO EVALUATED NATURALLY
OCCURRING (. E., "BACKGROUND') | NORGANI C CONCENTRATI ONS FOUND | N GROUNDWATER AND SO L. THE
BACKGROQUND SAMPLES, WH CH WERE COLLECTED FROM FOUR UPGRADI ENT GROUNDWATER LOCATI ONS AND
TVENTY- SEVEN SO L LOCATI ONS, WERE THEN COVPARED W TH | NORGANI C SAMPLES COLLECTED FROM W THI N
AREA DJ ALGT.

1. GROUNDWATER

DURING THE RI, 51 PREVI QUSLY | NSTALLED GROUNDWATER MONI TORI NG VELLS AND 73 NEW GROUNDWATER

MONI TORI NG VELLS WERE SAVPLED AND ANALYZED ON A QUARTERLY BASI S TO PROVI DE | NFORMATI ON ON THE

DI STRI BUTI ON AND CONCENTRATI ON OF CONTAM NANTS. THE NEW WELLS WERE | NSTALLED USI NG A PHASED
APPROACH THAT UTI LI ZED THE FI NDI NGS OF EACH PREVI QUS PHASE TO DESI GN ANDY OR MCDI FY EACH
SUBSEQUENT PHASE. DURI NG THE FI RST PHASE, 11 SHALLOW SOURCE AREA VELLS ( APPROXI MATELY 25 FEET),
14 SHALLOWNVELL PAI RS ( APPROXI MATELY 35 AND 70 FEET), AND 4 DEEP WELL PAI RS ( APPROXI MATELY 200
AND 300 FEET) WERE | NSTALLED. DURING THE SECOND PHASE, 4 SHALLOWWELL PAIRS, 1 | NTERVEDI ATE
VELL ( APPROXI MATELY 100 FEET), AND 2 DEEP WELL PAI RS WERE | NSTALLED. DURI NG THE FI NAL PHASE, 4
SHALLOWWELL PAIRS, 1 SINGLE SHALLOWNVELL, AND 4 | NTERVEDI ATE WELLS ( APPROXI MATELY 140 FEET)
WERE | NSTALLED.

NEW AND EXI STI NG VELLS WERE SAMPLED FOR VOCS, SVCOCS, PESTI Cl DES, PCOLYCHLORI NATED Bl PHENYLS
(PCBS), AND | NORGANICS. TABLE 3 SUMVARI ZES THE RI GROUNDWATER SAMPLI NG DATA.

PESTI Cl DES AND PCBS WERE NOT DETECTED | N THE GROUNDWATER  ELEVATED LEVELS OF | NORGANI C
COVPOUNDS WERE DETECTED | N MANY OF THE WELLS W THOUT A DI SCERNABLE PATTERN OR APPARENT PLUME.
SAVPLES WERE TAKEN OF BOTH FI LTERED AND UNFI LTERED METALS, AND EXCEEDANCES OF MOLS WERE REPORTED
IN THE TOTAL METALS SAMPLES OF LEAD (ONE SAMPLE), CHROM UM (ONE SAMPLE), BARI UM (ONE SAMPLE),
AND CADM UM ( FOUR SAMPLES, PLUS FI VE FI LTERED SAVPLES). BASED ON THE UPGRADI ENT GROUNDWATER
ANALYTI CAL DATA, THE PRESENCE OF THESE | NORGANI C COVPOUNDS WAS DETERM NED TO BE ATTRI BUTABLE TO
NATURALLY OCCURRI NG CONCENTRATI ONS | N THE GLACI AL DRI FT, WH CH | S GENERALLY PRESENT | N THE
SUSPENDED SEDI MENT NORMALLY FOUND | N MONI TORI NG WELLS SCREENED | N SILTY UNITS.

THE PRI MARY CONTAM NANTS FOUND | N THE GROUNDWATER WERE TRI CHLORCETHYLENE (TCE) AND
Cl S-1, 2- DI CHLORCETHYLENE (DCE). THE CONTAM NANT PLUVE, WH CH | S APPROXI MATELY 3500 FEET I N



LENGTH, 500 FEET IN WDTH, AND 40 FEET THI CK, EXTENDS FROM THE VICINITY CF SITE 5 & 39 AND
TRAVELS VEEST I N A CURVI NG PATH | NTO THE NORTHEAST CORNER ALGI. FI GURE 3 SHOAS THE DI STRI BUTI ON
OF TCE ACRCSS THE SI TE AND | NDI CATES AREAS THAT ARE ABOVE AND BELOWTHE MCL OF 5 UG L

(M CROGRAMS PER LI TER). THE MAXI MUM AVERAGE CONCENTRATI ON OF TCE (76 UG L) WAS FOUND AT WELL
DA- 07B.

FI GURE 4 SHONS THE DI STRI BUTI ON OF THE DCE CONTAM NANT PLUME. THE MAXI MUM AVERAGE CONCENTRATI ON
OF DCE (222 UG L) WAS SIM LARLY FOUND AT VWELL DA-07B. THE EXTENT OF THE PLUVE EXCEEDI NG THE MCL
I'S SI GNI FI CANTLY GREATER FOR TCE THAN FOCR DCE. THE SOURCE OF THE DCE IS NOT KNOMWN. I TS
PRESENCE MAY BE ATTRI BUTABLE TO AN | MPURI TY OF TCE SOLVENT OR MAY HAVE BEEN A DEGRADATI ON
PRODUCT OF TCE WTH N THE AQUI FER

THE RESULTS OF THE R | NVESTI GATI ON VEERE | NCORPCRATED | NTO A GROUNDWATER MODEL FOR CONTAM NANT
TRANSPORT THAT USED THE METHOD OF CHARACTERI STICS (MOXC) PROCEDURE OF KONI KOW AND BREDEHCEFT.

THE MODELI NG WAS PERFCRMED DURI NG THE FS TO PREDI CT THE PCSSI BLE FUTURE DI STRI BUTI ON OF TCE THAT
COULD RESULT FROM ANY CF THE VAR OUS ALTERNATI VE REMEDI AL ACTI ONS, | NCLUDI NG THE NO ACTI ON
ALTERNATI VE, WH CH WERE CONSI DERED.

ALTHOUGH SEVERAL SI TES | N AREA D WERE REPORTEDLY USED FOR DI SPCSAL OF WASTE MATERI ALS, THE
SOURCE OF GROUNDWATER CONTAM NATI ON APPEARS TO HAVE BEEN SI TE 5&39. | N THE AREA NEAR S| TE 5&39,
GROUNDWATER CONTAM NATI ON WAS GENERALLY FOUND TO BE GREATER | N CONCENTRATI ON | N THE DEEPER

AQUI FER ZONES, RATHER THAN IN THE VADCSE ZONE. THI 'S PHENOMVENON | NDI CATES THAT THE WASTE

MATERI AL MAY HAVE | NFI LTRATED THROUGH THE VADCSE ZONE AND GROUNDWATER AS SEPARATE PHASE NMATERI AL
(DENSE, NON- AQUEQUS PHASE LI QUI DS OR DNAPLS) TO LODGE ON TOP OF RELATI VELY | MPERVEABLE ZONES.
SUCH DNAPLS ARE DI FFI CULT TO CONFI RM HOWEVER, EVEN THROUGH AN EXTENSI VE SAMPLI NG PROGRAM  THE
VERTI CAL EXTENT OF CONTAM NATION IS LIM TED, HOAEVER, BY THE TILL SEPARATI NG THE SHALLOW AND
DEEPER UNI TS OF THE AQUI FER  SAMPLES FROM WELLS SCREENED | N THE DEEPER SALMON SPRI NGS AQUI FER
EXH BI T CONTAM NATI ON AT OR BELOWDETECTION LIMTS (1.3 UG L DCE IN WELL DA-17C), AND THE
ANALYTI CAL RESULTS WERE NOT REPRCDUCI BLE DURI NG SUCCESSI VE SAMPLI NG EVENTS.

2. SURFACE WATER AND SEDI MENT

THERE ARE A NUMBER OF LAKES CR WETLANDS WHI CH ARE DESCRI BED GEOLOG CALLY AS GLACI AL "KETTLE'
DEPRESSI ONS THAT APPEAR TO BE HYDRAULI CALLY CONNECTED BY GROUNDWATER. SURFACE WATER AND SEDI MENT
SAMPLES WERE OBTAI NED FROM THESE WATER BODI ES (FI GURE 1): DUCK POND; UNNAMED POND | N ALGT;
BAXTER LAKE; CARTER LAKE; EMERSON LAKE; LAMONT LAKE;, AND VWH TVAN LAKE.

SURFACE WATER AND SEDI MENT SAMPLES WERE ANALYZED FCR VCCS, | NORGANI CS, PESTI Cl DES, AND PCBS.

TCE AND DCE WERE BOTH DETECTED | N SEVERAL SURFACE WATER SAMPLES, ALONG W TH ARSENI C, CHROM UM
COPPER, LEAD, SELENIUM AND ZI NC, AND THE PESTI CI DES DI ELDRIN AND ENDRI N KETONE. THE SEDI MENT
SAMPLES SHOWED DETECTI ONS OF TCE AND DCE, ARSENIC, CADM UM CHROM UM CCPPER, LEAD, N CKEL,
SELENI UM AND ZI NC, AND THE PESTI Cl DES CHLORDANE, DDT, DDD, DDE, AND DI ELDRIN. TABLES 4A AND 4B
PRESENT THE FREQUENCY OF DETECTI ON OF THESE CONTAM NANTS | N SURFACE WATER AND SEDI MENT,

RESPECTI VELY.

DI RECT SURFACE WATER RUNCFF PATHWAYS FCOR TRANSPORT OF SO L ARE NOT KNOM TO HAVE EXI STED BETWEEN
THE POTENTI AL SOURCE AREAS AND THE SURFACE WATER BODI ES. RECHARGE BY GROUNDWATER APPEARS TO BE
THE SOLE POTENTI AL PATHWAY BETWEEN SOURCE AREAS AND SURFACE WATER. ~ CONSEQUENTLY, THE ELEVATED
LEVELS OF | NORGANI CS W THI N THE SURFACE WATERS/ SEDI MENTS WERE DETERM NED TO BE CAUSED BY
NATURALLY OCCURRI NG | NORGANI CS BOTH IN THE GROUNDWATER AND LOCAL CGECLOG C FORVATI ONS.

SI M LARLY, AS PESTI Cl DES VWERE NOT FOUND I N THE GROUNDWATER, THE LOW LEVELS OF PESTI Cl DES FOUND

I N THE SEDI MENTS WERE ATTRI BUTED TO PAST USE OF PESTI Cl DES AT THE GOLF COURSE OR NEARBY

RESI DENTI AL AREAS.



3. SAL

SO L CONTAM NATI ON WAS | NVESTI GATED | N SUSPECTED SQURCE AREAS THROUGH A SUCCESSI VE PROCESS OF
SO L GAS SURVEYS FOLLOWED BY BORI NGS AND SO L SAMPLI NG AND ANALYSES. SO L GAS SAMPLES VEERE
TAKEN AT 350 LOCATIONS IN SITES 4, 5&39, 6, AND 7, AND SEVERAL SUBAREAS OF SITE 26. SURVEY
RESULTS WERE USED ON A QUALI TATI VE BASI S TO LOCATE 29 SO L BORI NG LOCATI ONS | N THE AREAS

EXH BI TING THE H GHEST LEVELS OF SO L GAS. THE SOURCE- AREA SO L BORINGS WERE DRI LLED TO DEPTHS
BETWEEN 7.5 AND 37.5 FEET I N THE SEVEN WASTE DI SPCSAL SI TES. THE SO L SAMPLES WERE ANALYZED FOR
VOCS, SVOCS, PESTICIDES, PCBS, AND I NCRGANICS. I N ADDITION, THE SO L BOR NG TAKEN AT SITE 35
WAS ANALYZED FOR RADI QACTI VE PARAMETERS. TABLE 5 SUMVARI ZES THE R SO L SAMPLI NG DATA.

A ORGANI C AND | NORGANI C COVPQUNDS

THE PRI MARY CONTAM NANTS, TCE AND DCE, WERE FOUND AT CONCENTRATI ONS UP TO 881 UG KG (M CROGRANMB
PER KI LOGRAM) AND 81 UG KG RESPECTI VELY, | N SAMPLES OF WASTE MATERI ALS OBTAI NED FROM S| TE 5&39
AND SITE 7. SEVERAL OTHER VOCS WERE ALSO DETECTED, | NCLUDI NG PCE, 1,1, 2, 2- TETRACHLORCETHANE,
BENZENE, ETHYLBENZENE, TOLUENE, AND XYLENES ( THE BETX COVPOUNDS CHARACTERI STI C OF FUEL
PRODUCTS), 1,1-DCE, AND 1, 4- DI CHLOROBENZENE. SEVEN PESTI Cl DES ( BETA AND DELTA BHCS, DDD, DDE,
AND DDT, DI ELDRIN, AND CHLORDANE) AND S| X | NORGANI CS ( ARSENI C, BARIUM CADM UM LEAD, MERCURY,
AND VANADI UM WERE ALSO DETECTED. THE LEVELS OF CONTAM NATI ON WERE EVALUATED | N THE BASELI NE
Rl SK ASSESSMENT FOR BOTH PROTECTI ON OF HUVAN HEALTH (E. G, DI RECT CONTACT UNDER THE RESI| DENTI AL
SCENARI O) AND THE ENVI RONMENT (E. G, GROUNDWATER PROTECTI QN) .

TVEENTY- SEVEN AREA BACKGROUND SO L SAMPLES WERE COLLECTED W THI N THE BOUNDARI ES OF MCCHORD AFB | N
AREAS WTH: (1) SIMLAR GEOMORPHOLOGY; AND (2) NO KNOM OR SUSPECTED WASTE DI SPCSAL ACTI VI Tl ES.

I NORGANI C RESULTS FOR BACKGROUND SO LS ARE FOQUND | N TABLE 6. ALL SAMPLES WERE ANALYZED FOR THE

23 TARCGET COVPQUND LI ST METALS. BASED ON A STATI STI CAL COVPARI SON, THE | NORGANI C CONCENTRATI ONS
FOUND W THI N AREA D WERE FOUND TO BE CONSI STENT W TH THE AREA BACKGRCUND | NORGANI C

CONCENTRATI ONS.

SI X GROUNDWATER MONI TORI NG VEELLS | NSTALLED UPGRADI ENT OF AREA D WERE SAMPLED FCR | NORGANI C
CONTAM NANTS. THE CONTAM NANT CONCENTRATI ONS, W TH THE EXCEPTI ON OF THALLI UM WERE DETERM NED
TO BE CONSI STENT W TH THE AREA BACKGROUND CONCENTRATI ONS.  THALLI UM WAS NOTED IN A SPLIT SAMPLE
AT A CONCENTRATI ON ABOVE THE DETECTION LIMT. THE QUALI TY ASSURANCE SAMPLES ANALYZED ALONG W TH
TH S SAMPLE | NDI CATE THAT THE DETECTI ON WAS | NACCURATE. TH S DETERM NATI ON | S FURTHER SUPPORTED
BY THE UBI QUI TOUS PRESENCE OF THE CONTAM NANTS THROUGHOUT THE AREA Df ALGT GROUNDWATER

A MCDELI NG APPROACH WAS USED TO EVALUATE THE LI KELY CONTAM NANT FATE AND TRANSPORT FROM THE
UNSATURATED TO THE SATURATED ZONE. FOR EXAMPLE, USI NG THE NMAXI MUM CONCENTRATI ONS OF TCE FOUND
IN SOL BORINGS, ALONG WTH A SO L ORGANI C CARBON OF 30 PERCENT AND THE PARTI TI ONI NG CCEFFI CI ENT
(KOC) FOR TCE OF 112 LI TERS PER KI LOGRAM A CONSERVATI VE LEACHATE CONCENTRATION OF 4 UG L WAS
CALCULATED. TH S CONCENTRATI ON, WH CH DOES NOT EXCEED THE MCL OF 5 UG L FOR TCE, ASSUMES
CONSERVATI VELY THAT: (1) THE | NFI LTRATI NG WATER | S | N CONTACT W TH THE UNSATURATED ZONE LONG
ENOUGH TO OBTAIN EQUI LI BRIUM (2) THI S LEACHATE SEEPS DI RECTLY | NTO THE GROUNDWATER, AND (3) IS
NOT DI LUTED ONCE | T REACHES THE GROUNDWATER

BASED ON MCDELLI NG RESULTS, AND SO L AND GRCUNDWATER ANALYTI CAL DATA, | T APPEARS THAT MOST VOC
SO L CONTAM NATI ON HAS MOVED TO THE GROUNDWATER

RESI DUAL VOC SO L CONTAM NATI ON HAS LI KELY VOLATI LI ZED QUT OF THE SO L (WHERE | T WOULD HAVE BEEN
RAPI DLY PHOTOOXI DI ZED) AND CONTAM NANTS ARE NOT CONTI NUI NG TO LEACH QUT OF THE SO LS. TH'S
ASSUMPTI ON | S SUPPORTED BY THE FATE AND TRANSPORT ANALYSI S AND THE FACT THAT THE H GHEST PLUME
CONCENTRATI ONS ARE FQUND AT A DEPTH OF 40 TO 50 FEET WTH N THE AQUI FER THE CRGANI CS MAY HAVE
PERCOLATED THROUGH THE UNSATURATED AND SATURATED ZONES AS A SEPARATE PHASE MATERI AL (DNAPLS) TO



EVENTUALLY LOCATE ON TOP OF THE RELATI VELY | MPERVEABLE ZONES (E. G, TILL UNNTS) WTH N THE
AQUI FER. THE DNAPLS NMAY CONTI NUE TO ACT AS " SECONDARY SOURCES' OF GROUNDWATER CONTAM NATI ON,
SLOALY RELEASI NG CONTAM NATI ON | NTO THE GROUNDWATER THROUGH DI SSCLUTI ON.

B. ORDNANCE

H STORI CALLY, MCCHORD AFB ORDNANCE HAS BEEN TRANSFERRED TO FORT LEW S FCR DI SPCSAL.  HOWEVER
LI M TED ORDNANCE DI SPOSAL OCCURRED SPCRADI CALLY AT SI TE 26 BETWEEN THE M D-1940S TO THE
M D- 1960S.

MOST OF THE MATERI AL DI SPCSED OF AT SITE 26 WAS DETONATED W TH A SURPLUS CHARGE SUFFI CI ENT TO
COVPLETELY OXI DI ZE THE FOLLOWN NG ORDNANCE EXPLOSI VES AND PROPELLANTS AND THEI R CASI NGS:

N TROCELLULCSE ( GUNPONDER), 2, 4, 6- TRI NI TROTOLUENE ( TNT), AND HEXAHYDRO 1, 3, 5- TRI Nl TRO- 5- TRI ALI NE
(RDX). THE ORDNANCE DI SPOSAL METHOD (I.E., OPEN DETONATI ON) USED GENERALLY ENSURED COWPLETE
DESTRUCTI ON OF THE EXPLCSI VE MATERI ALS.  ORDNANCE WAS STACKED | N A CONTAI NI NG HOLE AND COVERED
W TH H GH EXPLCSI VE. DETONATI ON FROM THE TOP USI NG AN EXCESS CHARGE WOULD CONVERT THE EXPLCSI VE
COVMPOUNDS | N THE RESULTI NG FI REBALL | NTO PRI MARY OXI DES OF HYDROGEN, N TROGEN, AND CARBON

A CECPHYSI CAL SURVEY WAS CONDUCTED FCR RESI DUAL DEBRI'S REVAI NI NG FROM ORDNANCE DI SPOSAL.
ORDNANCE MATERI AL FQUND | NCLUDED . 30 AND .50 CALI BER BLANK AMMUNI TI ON, NOSE FUSES FOR 2. 75 H GH
EXPLOSI VE MK-1 WARHEADS, SPENT .50 CALIBER BULLETS, ONE 30 MM CANNON CASI NG SEVERAL GRAMS OF
EXPLOSI VE MATERI AL LOCSE IN THE SO L, AND OTHER METAL DEBRI'S SUCH AS SMALL CANS AND DRUMS. THE
SMALL QUANTI TY OF MATERI AL RECOVERED APPEARS TO CONFI RM THE ASSUVPTI ON OF COVMPLETE DESTRUCTI ON,
AND THE | MPACT OF ANY RESI DUES |'S PRESUVED TO BE | NSI GNI FI CANT.

C. RADI ONUCLI DES

SO L AND GROUNDWATER SAMPLES COLLECTED IN VICINITY OF SI TE 35 WERE ANALYZED FCOR RESI DUAL
CONTAM NATI ON RESULTI NG FROM VEELL DI SPOSAL OF LOW LEVEL RADI QACTI VE WASTEWATER. SAMPLES WEERE
ANALYZED FOR THE FOLLOW NG RADI CACTI VE PARAMETERS: GROSS ALPHA, GROSS BETA, AND GAMVA RAY SCAN
RESULTS OF THE SO L AND GROUNDWATER ANALYSES ARE PRESENTED I N TABLE 7.

EACH OF THE RADI QACTI VE | SOTCPES | DENTI FIED | S A NATURALLY OCCURRI NG LI NK | N THE DEGRADATI ON
CHAI NS:  POTASSI UM 40, THOR UM (TH) 228 AND 232, AND RADI UM (RA) 226. THE REPORTED LEVELS OF RA
226, WH CH ALONG W TH KRYPTON (KR) 85 AND STRONTI UM (ST) 90, WERE REPCRTED AS PCSSI BLY DI SPOSED
AT SITE 35, COULD NOT BE COVPARED TO ANY READI LY AVAI LABLE BACKGROUND LEVEL. HOMEVER THE
LEVELS ARE BELON THE EPA CLEANUP STANDARD OF 5 PI COCURI ES PER GRAM FCR | NACTI VE URANI UM
PROCESSI NG SI TES (40 CFR 192.12).



#SSR
VI. SUMVARY OF SI TE RI SKS

THE BASELI NE RI SK ASSESSMENT CONS|I DERED BOTH HUVAN HEALTH AND ECOLOA CAL RI SKS. THE RI SK
EVALUATI ONS WERE PREPARED | N ACCORDANCE W TH EPA' S RI SK ASSESSMENT GUI DANCE FOR SUPERFUND ( RAGS)
AND EPA REG ON 10 EXPCSURE PARAMETERS ( DATED JANUARY 31, 1990). THE RESULTS OF THE HUMAN HEALTH
RI SK ASSESSMENT ARE DI SCUSSED BELOW

A, HUVAN HEALTH Rl SKS

ADVERSE EFFECTS RESULTI NG FROM EXPCSURE TO CHEM CAL CONTAM NANTS ARE | DENTI FI ED AS EI THER

CARCI NOGENI C (1. E., CAUSI NG THE DEVELOPMENT OF CANCER I N ONE OR MORE Tl SSUES OR ORGAN SYSTEMB)
OR NONCARCI NOGENI C (1. E., DIRECT TOXI C EFFECTS ON ORGAN SYSTEMS, REPRCDUCTI VE AND DEVELCPMENTAL
EFFECTS). I N THE BASELI NE Rl SK ASSESSMENT, Rl SKS HAVE BEEN ESTI MATED FOR BOTH CURRENT USE AND
FUTURE RESI DENTI AL LAND USE AT AREA D AND THE ALGI. THE HUVAN RECEPTORS CONSI DERED WERE

OFF- SI TE AND ON- SI TE RESI DENTS, ON-SI TE WORKERS, AND ON-SI TE VI SITORS.  EXPOSURE CONDI TI ONS FOR
THESE RECEPTORS WERE ASSUMED TO CORRESPOND TO A W DE RANGE COF ACTIVI TI ES | NCLUDI NG RESI DENTI AL,
RECREATI ONAL, AND | NDUSTRI AL WORK ASSCCI ATED W TH AREA D AND THE ALGT.

1. CHEM CALS CF CONCERN

DATA COLLECTED DUR NG THE R WERE USED TO | DENTI FY CHEM CALS PRESENT AT THE SITE. MEDI A SAVPLED
| NCLUDED GROUNDWATER, SOI LS, SURFACE WATER, AND SEDI MENTS. ALL CHEM CALS WERE | NCLUDED I N THE
ASSESSMENT UNLESS A) THEY WERE NOT DETECTED IN ANY OF THE ABOVE MEDI A, B) TOXI G TY REFERENCE
VALUES (1.E., REFERENCE DOSE (RFDS) OR CANCER SLOPE FACTORS) HAVE NOT BEEN DEVELCPED FOR A

CHEM CAL; OR C) THE CHEM CAL WAS | DENTI FI ED AS AN ESSENTI AL NUTRI ENT. THE EXCEPTI ON TO THE
ABOVE CRI TER A WAS CHEM CALS THAT WERE DETECTED | N AT LEAST ONE MEDI UM FCR AT LEAST ONE SI TE
ALLON NG FOR THE POSSI BI LI TY OF M GRATI ON BETWEEN MEDIA. THESE CHEM CALS WERE | NCLUDED | N THE
RI SK ASSESSMENT AT A CONCENTRATI ON EQUAL TO HALF OF THEI R RESPECTI VE DETECTI ON LI M TS ( RAGS

GUI DANCE, 1990).

QUT OF 129 CONTAM NANTS FOR WH CH ANALYSI S WAS CONDUCTED | N AREA D EXPOSURE MEDI A, 77 CHEM CALS
WERE MEASURED ABOVE THEI R RESPECTI VE DETECTION LIMTS. OF THESE 77 CHEM CALS, 18 WERE

DETERM NED I N THE RI SK ASSESSMENT TO BE CONTAM NANTS OF CONCERN (COCS) FOR THE RECEPTORS LI STED
ABOVE (SEE TABLES 8 AND 9). IN THI S CASE, COCS ARE DEFI NED AS THOSE W TH POTENTI AL EXPCSURES
PRESENTI NG A CARCI NOGENI C RI SK OF GREATER THAN 1 X (10-6) (ONE CHANCE OF EXCESS CANCER IN A
POPULATI ON OF ONE M LLION) OR A NONCARCI NOGENI C HAZARD | NDEX GREATER THAN A VALUE OF ONE.  TABLE
8 LI STS CHEM CALS I NCLUDED | N THE BASELI NE RI SK ASSESSMENT BASED ON THE RI DATA AND ABOVE
SCREENI NG DATA.

FOUR OF THE COCS ARE KNOMWN HUVAN CARCI NOGENS ( BENZENE, VI NYL CHLORI DE, ARSEN C, AND CHROM UM,
El GHT ARE PROBABLE HUMAN CARCI NOGENS (DI ELDRI'N, METHYLENE CHLORI DE, TRI CHLORCETHYLENE, STYRENE,
1, 2- Dl CHLORCETHANE, 4, 4-DDT, CHLORDANE, AND Bl S(2- ETHYLHEXYL) PHTHALATE) AND THREE ARE PCSSI BLE
HUMAN CARCI NOGENS (1, 1- DI CHLORCETHYLENE, 1, 1- Dl CHLORCETHANE, AND BETA- BHC) .

2. EXPOSURE ASSESSMENT

A. EXPCSED POPULATI ONS: FOR THI S ASSESSMENT, EXPCSURE PATHWAYS WERE EVALUATED FOR FI VE
RECEPTCORS: RESI DENTS, LONG TERM WORKERS, SHORT- TERM WORKERS, ADULT RECREATI ONAL VI SI TORS, AND
CHI LD RECREATI ONAL VI SI TORS. THE EXPOSURE PATHWAYS EVALUATED FOR EACH PCPULATI ON ARE PRESENTED
I N TABLE 9.

POTENTI ALLY EXPCSED POPULATI ONS | NCLUDE ALGTI RESI DENTS WHO CONTI NUE TO UTI LI ZE THEI R DRI NKI NG
WATER VELLS OR CHOSE TO I NSTALL NEW WELLS. ALTHOUGH MOST OF THESE RESI DENTS HAVE BEEN



TRANSFERRED TO THE LAKEWOCD WATER DI STRI CT WATER SUPPLY SYSTEM THEI R VELLS HAVE GENERALLY NOT
BEEN ABANDONED. | F THE CONTAM NATI ON WERE TO M GRATE LATERALLY OR TO DEEPER AQU FERS,

ADDI TI ONAL RESI DENTS OF ALGT OR MCCHORD AFB WOULD BE SI M LARLY EXPOSED | F WATER SUPPLY WELLS
SCREENED | N THE SHALLOW OR DEEPER AQUI FERS BECAME CONTAM NATED.

B. EXPOSURE PO NT CONCENTRATI ONS: EXPOSURE PO NT CONCENTRATI ONS, | NCLUDI NG AVERAGES AND NMAXI VA,
VERE DER VED FOR EACH MEDI UM OF EXPOSURE (SO LS, GROUNDWATER, SURFACE WATER, AND SEDI MENTS) FOR
AS MANY CONTAM NANTS AS WERE DETECTED | N EACH (SEE TABLES 10 THROUGH 12). GENERALLY, A
REASONABLE NMAXI MUM EXPCSURE CONCENTRATI ON ( RVE, BASED ON A 95 PERCENT UPPER CONFI DENCE LIM T ON
THE ARl THVETI C MEAN CONTAM NANT CONCENTRATI ON) COULD NOT BE ACCURATELY COVPUTED BECAUSE W TH THE
LI M TED NUMBER OF DATA THE RVE WAS OFTEN FOUND TO BE GREATER THAN THE MAXI MUM VALUE. | N THESE
CASES, THE RME CONCENTRATI ON WAS SET EQUAL TO THE HI GHEST (OR I N SOME CASES, THE O\LY) MEASURED
VALUE.

THE ANALYTI CAL RESULTS FOR SO L WERE AVERAGED FOR ALL THE SAMPLES I N A BORING  THE HI GHEST
AVERAGE CONCENTRATI ON, FOR ALL THE BORINGS I N THE SOURCE AREA, WAS THEN SELECTED AS THE EXPCSURE
PO NT CONCENTRATI ON FOR THAT SOURCE AREA. AS THERE WERE A LI M TED NUMBER OF SAMPLES ANALYZED I N
EACH AREA, THE RVE AND AVERAGE VALUES COULD NOT BE ACCURATELY CALCULATED. FOR THESE COVPOUNDS,
ONLY THE SI NGLE ANALYTI CAL RESULT WAS USED.

FOR GROUNDWATER, | NDI VI DUAL WELLS WERE CHOSEN TO BE REPRESENTATI VE FOR EACH SOURCE AREA,
GENERALLY ON THE BASIS OF PROXIM TY TO THE SI TE AND HAVI NG THE HI GHEST CONCENTRATI ONS AMONG THE
VELLS IN THE VI NITY. FOR VOLATI LE CRGANI C COVPOUNDS, THE CONCENTRATI ONS FOR EACH SAMPLI NG
ROUND WERE USED TO DERI VE A MAXI MUM AS WELL AS AN AVERAGE VALUE. FOR OTHER CONTAM NANTS

( SEM VOLATI LES, METALS, AND PESTI Cl DES), WHERE ONLY ONE SAMPLI NG ROUND WAS ANALYZED FOR THESE
ANALYTES, THE MAXI MUM CONCENTRATI ON DETECTED WAS USED.

FOR CURRENT COFF- SI TE RESI DENTI AL EXPOSURES TO GROUNDWATER, VELL W 1C WAS USED TO REPRESENT THE
MAXI MUM CONCENTRATI ONS WWHI CH OCCUR BEYOND THE BASE BOUNDARY. SINCE THE ONLY ANALYSES FOR
SAMPLES FROM EPA VELL W1C WERE FOR VOLATI LES, CONCENTRATI ONS OF OTHER CONTAM NANTS WERE TAKEN
FROM THE RESULTS I N VELL DZ-07, WH CH WAS CONS|I DERED THE CLOSEST AND MOST REPRESENTATI VE VELL
ANALYZED FOR THESE CONTAM NANTS.

FOR FUTURE OFF- SI TE RESI DENTI AL EXPOSURES, THE H GHEST CONCENTRATI ONS FCQUND ON- SI TE WERE ASSUMED
(UNDER WORST CASE CONDI TI ONS) TO BE ADVECTED OFF-SI TE.  THE ANALYTI CAL RESULTS I N WELL DA-07A
WERE ALSO USED FOR THI S EXPOSURE SCENARI O

TWO SURFACE WATER BODI ES WERE CHOSEN AS WORST CASE EXPOSURE PO NTS: EMERSON LAKE FOR OFF-SI TE
RESI DENTS AND WH TMAN LAKE FOR ON-SITE.  THE ONLY DATA AVAI LABLE FOR SURFACE WATER AND SEDI MENTS
WAS FCR TCE AND THE 1, 2-DCE | SOMER. BOTH AVERAGE AND NMAXI MUM EXPOSURE CONCENTRATI ONS WERE
DEVELOPED BASED ON DI FFERENT SAMPLI NG ROUNDS.

CONTAM NANTS IN SO L, GROUNDWATER, OR SEDI MENTS AND SURFACE WATER NMAY ENTER THE ATMOSPHERE BY
El THER VOLATI LI ZATI ON OR THROUGH DI STURBANCES WH CH SUSPEND PARTI CULATE MATTER Al R MODELI NG
WAS PERFCRVED USI NG THE TECHNI QUES QUTLI NED | N THE SUPERFUND EXPOSURE ASSESSMENT MANUAL TO
ESTI MVATE VAPCR AND PARTI CULATE | NHALATI ON EXPCSURE CONCENTRATI ONS.  THESE CONCENTRATI ONS ARE
SUMMARI ZED I N THE HUVAN HEALTH RI SK ASSESSMENT, NOVEMBER 1990.

C. CHEM CAL | NTAKE BY EXPOSURE PATHWAY: CHEM CAL | NTAKES ( M& KG DAY) WERE ESTI MATED FOR EACH
EXPOSURE PATHWAY USI NG THE EXPOSURE PO NT CONCENTRATI ONS AND OTHER EXPOSURE PARAMETERS, SUCH AS
SO L AND WATER | NGESTI ON RATES, BODY VEI GHTS, AND EXPOSURE FREQUENCI ES AND DURATI ONS.

PATHWAY- SPECI FI C EQUATI ONS FROM THE RAGS GUI DANCE WERE USED TO ESTI MATE CHEM CAL | NTAKES.



3. TOXICI TY ASSESSMENT

FOR CARCI NOGENI C CHEM CALS, SLOPE FACTORS ARE ESTI MATED USI NG A CONSERVATI VE MATHEMATI CAL MODEL
WH CH ESTI MATES THE RELATI ONSHI P BETWEEN EXPERI MENTAL EXPCSURES (I .E., DOSES) AND THE
DEVELOPMENT OF CANCER (I.E., RESPONSE) THAT IS DERI VED FROM HUVAN CR ANI VAL STUDI ES. SI NCE
THERE | S MUCH UNCERTAI NTY | N THE DOSE- RESPONSE VALUES GENERATED USI NG THI S PROCEDURE, THE UPPER
95 PERCENT CONFI DENCE LIM T OF THE SLOPE OF THE DOSE- RESPONSE CURVE |'S NORVALLY USED | N DERI VI NG
THE SLOPE FACTOR

FOR NON- CARCI NOGENI C CHEM CALS, REFERENCE DOSES (RFDS) ARE USED AS BENCHVARKS FOR TOXI C

ENDPO NTS OF CONCERN.  THE GOAL | N DEVELCPI NG AN RFD IS TO | DENTI FY THE H GHEST

NO- OBSERVED- ADVERSE- EFFECT- LEVEL ( NOAEL) OR THE LOWEST- OBSERVED- ADVERSE- EFFECT- LEVEL ( LOAEL)
FROM WELL DESI GNED HUVAN OR ANI VAL STUDIES. ONE OR MORE ORDER- OF MAGNI TUDE UNCERTAI NTY FACTORS
ARE | NCORPCRATED TO ADJUST THI S LEVEL BASED ON THE FOLLOW NG CONS|I DERATI ONS: (1) THE DURATI ON OF
THE EXPERI MENTAL EXPOSURE, (2) EFFECTS ELIC TED (I F ANY), (3) EXTRAPOLATI ON OF THE DATA TO OTHER
SPECIES (I.E., INTERSPECI ES VARI ABI LI TY, SUCH AS EXTRAPCLATI ON TO HUVANS), AND (4) SENSITI VE
SUBGROUPS (I .E., | NTRASPECI ES VAR ABILITY). ADD TI ONAL MDD FYI NG FACTORS VARYI NG BETWEEN A
VALUE CF 1 AND 10 MAY ALSO BE | NCORPCRATED | N THE DERI VATI ON OF THE RFD | F ADDI Tl ONAL

CONSI DERATI ONS ARE NECESSARY.

RFDS AND SLCPE FACTORS FOR THE AREA D RI SK ASSESSMENT WERE TAKEN FROM EPA' S COWPUTERI ZED
| NTEGRATED RI SK | NFORVATI ON SYSTEM (I RI'S); HEALTH EFFECTS ASSESSMENT

SUMVARY TABLES (HEAST); DRI NKI NG WATER HEALTH ADVI SORI ES; OR PERSONAL COVMUNI CATI ON W TH EPA
REG ON 10 RI SK ASSESSMENT STAFF.

4. R SK CHARACTERI ZATI ON

A CANCER RI SK: CARCI NOGENI C RI SK |'S ESTI MATED AS THE | NCREMENTAL PROBABI LI TY OF AN | NDI VI DUAL
DEVELCPI NG CANCER ABOVE THE NORVAL BACKGROUND POPULATI ON | NCI DENCE OVER A LI FETI ME AS A RESULT
OF EXPOSURE TO A CHEM CAL ElI THER KNOM OR SUSPECTED TO CAUSE CANCER  TO ESTI MATE CANCER R SK,
SLOPE FACTORS ARE COMVBI NED W TH SI TE EXPOSURE | NFORMATI ON TO ESTI MATE THE | NCREMENTAL CANCER
R SK, WH CH REPRESENTS A PROBABI LI TY OF CONTRACTI NG CANCER, AND WHI CH |'S USUALLY EXPRESSED I N
SCIENTI FI C NOTATION (E. G, 1 X (10-4) OR 1-04). AN EXCESS LI FETI ME CANCER R SK OF 1 X (10-4)

| NDI CATES THAT, AS A PLAUSI BLE UPPERBOUND, AN | NDI VI DUAL HAS A ONE | N TEN THOUSAND CHANCE OF
DEVELCPI NG CANCER | N A LI FETIME AS A RESULT OF S| TE- RELATED EXPCSURE TO A CARCI NOGEN.

FOR KNOMN CR SUSPECTED CARCI NOGENS, ACCEPTABLE EXPOSURE LEVELS ARE GENERALLY CONCENTRATI ON
LEVELS THAT REPRESENT AN EXCESS UPPERBOUND LI FETI ME CANCER RI SK TO AN | NDI VI DUAL OF BETWEEN 1 X
(10-4) AND 1 X (10-6) USING | NFORVATI ON ON THE RELATI ONSH P BETWEEN DOSE AND RESPONSE ( NCP
1990) .

B. NON CANCER RI SK: FOR NON- CARCI NOGENS, THE MEASURE USED TO DESCRI BE THE POTENTI AL FOR TOXI O TY
I'N AN I NDI VIDUAL |'S NOT EXPRESSED AS A PRCBABI LI TY. THE POTENTI AL FOR NON- CARCI NOGENI C EFFECTS
I' S EVALUATED BY COWVPARI NG AN EXPCSURE LEVEL OVER A SPECI FIED PERICD (E. G, LIFETIME) WTH A
REFERENCE DOSE DERI VED FOR A SIM LAR EXPCSURE PERIOD. THI'S RATI O OF EXPCSURE TO TOXICITY IS
CALLED A HAZARD QUOTI ENT. THE HAZARD I NDEX (H') 1S THE SUM OF MORE THAN ONE HAZARD QUOTI ENT FOR
MULTI PLE SUBSTANCES ANDY OR MULTI PLE EXPOSURE PATHWAYS. POTENTI AL NON- CARCI NOGENI C EFFECTS MAY
BE OF CONCERN | F THE H EXCEEDS UNITY (I.E., H GT 1).

C. HUMAN HEALTH RI SK CHARACTERI ZATI ON SUMVARY

A QUANTI TATI VE SUMVARY OF THE MAXI MUM RI SKS FOR CANCER RI SKS AND HAZARD | NDI CES | DENTI FI ED FCR
CONTAM NANTS OF CONCERN OVER ALL RECEPTCRS, SITES AND LAND USE SCENARI OS |I'S PRESENTED | N TABLES



13A AND 13B, RESPECTI VELY. CRITI CAL RECEPTCORS AND ASSCCI ATED SI TES ARE ALSO PRESENTED.

TABLE 14 SUMVARI ZE THE MAXI MUM ESTI MATED RI SK FOR BOTH CARCI NOGENI C AND NONCARCI NOGENI C EFFECTS.
THE CUMULATI VE RI SK | NCLUDES GROUNDWATER | NGESTI ON AND VOLATI LE | NHALATI ON, AND ASSUMES EXPCSURE
TO THE H GHEST LEVEL OF CONTAM NATI ON FOR EACH CONTAM NANT FOUND W THI N THE SHALLOW UNCONFI NED
AQU FER  TH S CUMJULATI VE Rl SK RECOGNI ZES THAT THE CONTAM NATION | S LI KELY TO M GRATE W THI N THE
PLUME AND ASSUMES THAT, FOR A FUTURE USE SCENARI O A SI NGLE DRI NKI NG WATER PRCDUCTI ON VEELL COULD
DRAW CONTAM NATI ON FROM A LARCGE PORTI ON CF THE CONTAM NANT PLUME. THE H GHEST RI SKS IN THE RI SK
ASSESSMENT TENDED TO BE ASSOCI ATED W TH THE FUTURE ON-SI TE RESI DENTI AL SCENARI O,  ALTHOUGH THI S
LAND USE SCENARI O | S NOT CONSI DERED LI KELY G VEN THAT THE EXI STI NG USE OF AREA D W LL PROBABLY
NOT CHANGE, REMEDI ATI ON OF THE GROUNDWATER | S REQUI RED UNDER THE NCP TO RESTORE BENEFI Cl AL USES
OF THE DRI NKI NG WATER AQUI FER.  ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THI S
SITE, |F NOT ADDRESSED BY | MPLEMENTI NG THE RESPONSE ACTI ON SELECTED IN TH S RCD, MAY PRESENT AN
I MM NENT AND SUBSTANTI AL ENDANGERMENT TO PUBLI C HEALTH, WELFARE, OR THE ENVI RONVENT.

5. UNCERTAI NTY

MAJOR COVPONENTS OF THE ASSESSMENT WH CH DECREASED THE CERTAI NTY OF THE RESULTS WERE (1) THE
TOXI CI TY REFERENCE VALUES USED, AND THE LACK OF VALUES FOR SEVERAL CHEM CALS; (2) LIMTATIONS IN
CONTAM NANT CONCENTRATI ON DATA FOR SO LS, GROUNDWATER, AND SURFACE WATER, (3) THE I NCLUSI ON OF
CONCENTRATI ONS AT A LEVEL OF ONE-HALF THE DETECTION LIM T FOR MANY CHEM CALS; AND (4) THE USE OF
A NUMBER OF ASSUWMPTI ONS TO ESTABLI SH EXPOSURE PARAMETERS | N COMPUTI NG CHEM CAL | NTAKES.

DUE TO THE UNCERTAI NTY | N THESE AND OTHER AREAS, CONSERVATI VE ASSUMPTI ONS WERE MADE | N ORDER TO
ENSURE PROTECTI ON OF HUVAN HEALTH. CANCER AND NON- CANCER RI SK ESTI MATES MUST BE CAREFULLY

I NTERPRETED, PARTI CULARLY WHEN EVALUATI NG NON- CARCI NOGENI C EFFECTS WHERE UNCERTAI NTY FACTCRS OF
2 TO 3 ORDERS OF MAGNI TUDE ARE USED | N DOSE- RESPONSE ASSESSMENTS.

B. ENVI RONMENTAL Rl SKS
1. CHEM CALS OF CONCERN

SEVEN WETLANDS AND PONDS | N AREA D ARE FED BY GROUNDWATER AND SURFACE WATER  THE BASELI NE
ECOLOG CAL RI SK ASSESSMENT EVALUATED OTHER CHEM CALS WHI CH MAY BE AFFECTI NG THE AQUATI C AND
TERRESTRI AL BI OTA OF THI'S AREA. BASED ON THE RESULTS OF THE GROUNDWATER AND SO L SAMPLI NG
EFFORT, SAMPLES OF POND SURFACE WATER AND SEDI MENTS WERE ANALYZED FOR 23 ORGANI C CHEM CALS AND
13 METALS USI NG ANALYTI CAL TECHNI QUES WHI CH PROVI DED THE LOMEST PCSSI BLE DETECTION LIMTS. IN
THESE SAMPLES, SI X PESTI CIDES (4,4' -DDT; 4,4 -2, 2- Bl S( PARA- CHLOROPHENYL) - Bl - DI CHLOROETHANE
(4,4 DDD)); 4,4 -D CHLORODI PHENYLETHANE (4, 4-DDE)); ENDRIN KETONE; DI ELDRIN, AND CHLORDANE),
THREE ORGANI C CHEM CALS (TCE, CS-1,2-DCE, AND TRANS-1, 2-DCE), AND THREE METALS ( COPPER, LEAD,
AND ZI NC) WERE FOUND ABOVE DETECTI ON LI M TS.

2. EXPOSURE ASSESSMENT

THE ECOLOG CAL RI SK ASSESSMENT CONSI DERED THE RI SKS TO ANI MALS AND PLANTS RESULTI NG FROM
EXPOSURE TO THE CONTAM NATED SURFACE WATER AND SEDI MENT. THE ASSESSMENT WAS PERFORMED | N
SEVERAL PHASES DESCRI BED BELOW

A POTENTI AL CONTAM NANT EXPOSURE RQUTES FROM THE ( POTENTI AL WASTE DI SPOSAL AREA) SCQURCE TO
Bl OTA THAT RESI DE AT THE SI TE WERE DEFI NED.

B. PLANTS, TERRESTRI AL ANl MALS, AND AQUATI C CRGANI SM5 THAT MAY POTENTI ALLY BE EXPOSED TO
CONTAM NANTS WERE | DENTI FI ED.



C THE R SK ASSESSMENT FOR THE SI TE WAS PERFORVED.  BECAUSE OF THE NUVBER OF CHEM CALS OF
POTENTI AL CONCERN (81 IN TH S ASSESSMENT), THE TASK WAS DI VIDED | NTO TWD PARTS: (1) AN I NI TI AL

Rl SK SCREEN TO | DENTI FY THE PRI MARY CHEM CALS AND METALS OF CONCERN, AND (2) A QUANTI TATI VE RI SK
ASSESSMENT OF THE | DENTI FI ED POTENTI ALLY HARMFUL CHEM CALS.

BASED ON THE RESULTS OF A SURVEY, TWELVE SPECI ES WERE CONSI DERED TO HAVE POTENTI ALLY HI GH
EXPOSURE | NTENSI TY TO CONTAM NANTS | N WETLANDS AND PONDS. THESE AN MALS | NCLUDE BULLFROG,
PAI NTED TURTLE, GREAT BLUE HERON, CANADA GOCSE, MALLARD, WOOD DUCK, RI NG BILLED GULL, RIVER
OITER, MJSKRAT, RACCOON, BEAVER, AND COYOTE. FOR TH S GROUP, POTENTI AL EXPOSURE TO

CONTAM NATI ON WAS CONSI DERED H GH PRI MARI LY BECAUSE OF THEI R DI VERSE FEEDI NG HABI TS, CONTACT
W TH WETLAND SEDI MENTS, OR DURATI ON OF EXPOSURE | N THE WETLANDS AND PONDS.

3. RI SK CHARACTERI ZATI ON AND SUMVARY

MEASURED MAXI MUM CONCENTRATI ONS OF THE CHEM CALS FOUND | N THE SURFACE WATER AND NMAXI MUM
CALCULATED CONCENTRATI ONS | N | NTERSTI TI AL WATER (AS PARTI TI ONED FROM THE NMAXI MUM SEDI MENT
CONCENTRATI ONS) WERE COVPARED TO THOSE CONCENTRATI ONS THAT ARE EXPECTED TO CAUSE CHRON C
(LONG TERM NON- LETHAL) EFFECTS TO BI OTA. ONLY THOSE CHEM CALS EXPECTED TO CAUSE CHRON C
TOXI O TY WERE EVALUATED IN THE FULL Rl SK ASSESSMENT. THESE CHEM CALS ARE CHLORDANE, 4, 4' - DDT,
4,4'-DDD, 4,4'-DDE, DI ELDRIN, ENDRI N KETONE, COPPER, LEAD, AND ZI NC

THE SI X PESTI Cl DES AND THREE METALS LI STED ABOVE WERE QUANTI TATI VELY EVALUATED TO ASSESS THE
RI SK FI RST FOR ALL AQUATI C (AND TERRESTRI AL) BI OTA, AND THEN FOR SPECI ES EXPECTED TO EXI ST IN
AREA DJ ALGT WETLANDS AND PONDS. CONCENTRATI ONS OF | NTERSTI TI AL WATER | N SEDI MENTS WERE

ESTI MATED USI NG CONSERVATI VE ASSUMPTI ONS. DUCK POND, AND CARTER AND WHI TMAN LAKES, CONTAI NED
4,4' -DDT | N SEDI MENTS, AND, THEREFORE, | NTERSTI TI AL WATER CONCENTRATI ONS THAT MAY PCSE CHRON C
TOXI G TY TO | NVERTEBRATES, ALTHOUGH THE CONCENTRATI ONS | N CARTER AND WH TVAN LAKES | MPACT LESS
THAN 5 PERCENT OF THE SPECIES. CARTER AND VH TMAN LAKES CONTAI NED ZI NC I N SEDI MENTS AND

I NTERSTI TI AL WATER CONCENTRATI ONS WHI CH ALSO PCSE CHRONI C TOXI CI TY TO | NVERTEBRATES.

ADDI TI ONALLY, WH TMAN LAKE SURFACE WATER CONCENTRATI ON OF ZI NC MAY POSE ACUTE RI SK TO

APPROXI MATELY 17 PERCENT OF SPECIES. BAXTER LAKE SURFACE WATER MAY POSE AN ACUTE AND CHRONI C
RI SK TO | NVERTEBRATES DUE TO COPPER AND ZI NC. ESTI MATED CONCENTRATI ONS CF CHLORDANE | N DUCK
POND | NTERSTI TI AL WATER PRESENT POTENTI AL ACUTE TOXI CI TY AND POTENTI AL CHRONIC TOXICI TY TO
NEARLY ALL | NVERTEBRATES. A SUMVARY COF THESE CHEM CALS POTENTI ALLY CAUSING A RISK | S LI STED
BELOW

SURFACE WATER

COPPER BAXTER LAKE
ZI NC. BAXTER LAKE, CARTER LAKE, AND WH TVAN LAKE

SEDI MENT
1 CHLORDANE: DUCK POND
1 DDT: DUCK POND, CARTER LAKE, AND VWH TVAN LAKE

4. UNCERTAI NTY

SOURCES OF UNCERTAINTY | N THE ECOLOGA CAL RI SK ASSESSMENT | NCLUDE: (1) THE ANALYTI CAL DATA FOR
CHEM CALS | N GROUNDWATER, SURFACE WATER AND SEDI MENTS; (2) THE TOXI CI TY DATA BASES (I.E., LC 50
AND ACR VALUES); (3) ESTINMATES OF | NTERSTI TI AL WATER CONCENTRATI ONS FROM SEDI MENT

CONCENTRATI ONS;  (4) MEASUREMENT OF LAKE SPECI FI C WATER QUALI TY PARAMETERS (E. G, HARDNESS); AND
(5) ESTIMVATES OF W LDLI FE SEDI MENT | NGESTI ON.  BECAUSE CONSERVATI VE PARAMETERS WERE USED
THROUGHOUT THE ECOLOG CAL RI SK ASSESSMENT PROCESS, | T IS EXPECTED THAT THE RI SKS ARE OVERSTATED.



#DA
VI I. DESCR PTI ON OF ALTERNATI VES

A, SO L, SURFACE WATER, AND SEDI MENT

BASED ON THE HUVAN HEALTH AND ECOLOG CAL BASELI NE Rl SK ASSESSMENT, THE LEVELS OF CONTAM NATI ON
IN THE SO L, SURFACE WATER, AND SEDI MENT WLL NOT RESULT | N UNACCEPTABLE EXPOSURE TO HAZARDQOUS
SUBSTANCES. THEREFORE, | T WAS DETERM NED THAT NO REMEDI AL ACTI ON IS NECESSARY FCR SO L, SURFACE
WATER, OR SEDI MENT TO ENSURE PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONVENT, AND NO REMEDI AL
ALTERNATI VES VWERE CONSI DERED OR DEVELCPED. HOWEVER, GROUNDWATER CONTAM NATI ON DCES EXCEED MCLS
AND FOUR REMEDI AL ALTERNATI VES WERE EVALUATED | N THE FEASI BI LI TY STUDY FOR THE CLEAN-UP OF THE
GROUNDWATER. A DESCRI PTI ON OF THESE ALTERNATI VES AND THE APPLI CABLE OR RELEVANT AND APPROPRI ATE
REQUI REMENTS ( ARARS) THAT APPLY ARE CONTAI NED I N THE FOLLOW NG SECTI ON.

B. GROUNDWATER ALTERNATI VES
THE FOUR REMEDI AL ALTERNATI VES | NCLUDE TWD COMVON FEATURES:
(1) GROUNDWATER MONI TORI NG

A LONG TERM MONI TORI NG PROGRAM WOULD BE | NSTI TUTED USI NG BOTH ON- AND OFF- SI TE WELLS TO MEASURE
THE EFFECTI VENESS OF THE REMEDI AL ACTI ON DURI NG | MPLEMENTATI O\

I F ADDI TI ONAL EXI STI NG PRI VATE DRI NKI NG WATER WELLS ARE FOUND TO BE POTENTI ALLY AFFECTED BY THE
CONTAM NANT PLUME, REMAI NI NG RESI DENTS OF ALGT WLL BE OFFERED CONNECTI ONS TO THE LAKEWOOD WATER
DI STRICT SUPPLY SYSTEM THE AIR FORCE WLL UPDATE THE AFFECTED COMMUNI TI ES AS THE REMEDI AL

ACTI ON PROGRESSES AND MONI TOR THE CONTAM NATED PRI VATE WELLS.

(2) | NSTI TUTI ONAL CONTROLS

ADM NI STRATI VE AND | NSTI TUTI ONAL CONTROLS W LL | NCLUDE PROVI SI ONS FOR PERVANENT ALTERNATE WATER
SUPPLY, ACCESS RESTRI CTI ONS, NOTI FI CATI ON TO APPRCPRI ATE AGENCI ES, AND PUBLI C AWARENESS. I N
ADDI TI ON, APPROPRI ATE CONTRCOLS WOULD BE DESCRI BED | N A RESTRI CTI VE COVENANT ON THE AREA D
PROPERTY AND WOULD BE RECORDED W TH THE REG STER OF DEEDS FOR PI ERCE COUNTY. TH S RESTRI CTI VE
COVENANT WOULD RUN W TH THE LAND AND BE BI NDI NG ON MCCHORD S SUCCESSORS AND ASSI GNS.  ALTHOUGH
THE BASELI NE RI SK ASSESSMENT DETERM NED THAT NO UNACCEPTABLE RI SK EXI STS IN THE SO L FOR FUTURE
RESI DENTI AL USE, MCCHORD AFB DI RECTI VES WOULD SPECI FI CALLY PRCHI BI T FUTURE DEVELOPMENT CF

LANDFI LLS 5, 6, 7, AND 39 FOR HUVAN HABI TATI ON, AS AN ADDED PRECAUTI ON. THE MCCHORD AFB

DI RECTI VES WOULD ALSO RESTRI CT THE USES OF SHALLOW GROUNDWATER W THI N AREA D.

1. NO ACTI ON ( MONI TORI NG ONLY)

THE NCP REQUI RES THAT THE "NO ACTI ON' ALTERNATI VE BE OONSI DERED FOR EVERY SI TE TO DETERM NE A
BASELI NE AGAI NST WH CH OTHER REMEDI AL ALTERNATI VES CAN BE MEASURED. UNDER TH S ALTERNATI VE, NO
REMEDI AL ACTI ONS WOULD BE TAKEN BEYOND THOSE ALREADY | N PLACE (I.E., PROVI DI NG AN ALTERNATI VE
WATER SUPPLY TO RESI DENTS W TH CONTAM NATED WELLS).

MONI TORI NG WOULD BE | MPLEMENTED ONLY TO EVALUATE CHANGES | N THE CONTAM NANT PLUME.

2. ONE GROUNDWATER EXTRACTI ON SYSTEM ONE CARBON ADSORPTI ON TREATMENT FACI LI TY, AND
I RRI GATI OV RECHARGE OF TREATED GROUNDWATER

THE PURPCSE OF THI S ALTERNATI VE | S TO CREATE A HYDROLOG C BARRI ER TO PREVENT FURTHER OFF- BASE
M GRATI ON OF CONTAM NATED GROUNDWATER AT CONCENTRATI ONS ABOVE THE MCLS AND CONTAI N THE



CONTAM NATED PLUME ON-SI TE. THE ALTERNATI VE CONSI STS OF A SI NGLE EXTRACTI ON SYSTEM THAT W LL
EXTRACT THE CONTAM NATED GROUNDWATER FROM ONE OR MORE VEELLS LOCATED NEAR THE WESTERN PROPERTY
BOUNDARY OF MCCHORD AFB. THE EXTRACTED GROUNDWATER WOULD BE PUMPED TO A SI NGLE MULTI - BED CARBON
ADSORPTI ON FACI LI TY FOR TREATMENT. ASSUM NG A FLOARATE OF 100 GALLONS PER M NUTE (GPM AND AN

I NFLUENT TCE CONCENTRATION OF 10 UG L, THE CARBON ADSORPTION UNI T SHOULD TREAT THE TCE TO LESS
THAN 0.1 UG L.

THE CARBON ADSCORPTI ON SYSTEM WOULD BRI NG THE CONTAM NATED GROUNDWATER | NTO DI RECT CONTACT W TH
ACTI VATED CARBON BY PASSI NG THE WATER THROUGH THE BEDS OF CARBON. THE ACTI VATED CARBON
SELECTI VELY ADSCRBS HAZARDOUS ORGANI C CHEM CALS. USED CARBON WOULD BE RECYCLED THRQUGH
COMBUSTI ON OFF- SI TE AT A FACI LI TY OPERATI NG I N COWPLI ANCE W TH EPA' S OFF- SI TE DI SPCSAL PQLI CY.

THE TREATED GROUNDWATER WOULD BE TESTED FOR COWPLI ANCE W TH THE EFFLUENT STANDARDS. DEPENDI NG
ON THE SEASON OF THE YEAR, TREATED GROUNDWATER WOULD El THER BE USED FOR | RRI GATI ON OF THE GOLF
COURSE OR WOULD BE RECHARGED BACK TO THE GROUND | NTO A PASSI VE RECHARCGE SYSTEM DOMNNGRADI ENT OF
THE EXTRACTI ON VELL. THE EXACT NUMBER AND LOCATI ON OF EXTRACTI ON WELLS AND RECHARCE SYSTEMS
WOULD BE DETERM NED DURI NG DESI GN.

UNDER ALTERNATI VE 2, FURTHER OFF- BASE M GRATI ON OF THE PLUMVE WOULD BE PREVENTED. HOWEVER, THE
PLUME WOULD NOT BE REMEDI ATED ON BASE AND WOULD REMAI N | N THE UNCONFI NED AQUI FER ON BASE FOR THE
FORESEEABLE FUTURE.

THE REASONABLE MAXI MUM EXPOSURE (RVE) FOR THE OFF- BASE RESI DENT AFTER REMEDI ATI ON UNDER THI S
SCENARI O PRESENTS A COMBI NED RESI DUAL RI SK AT REMEDI ATI ON GOALS FOR ALL Sl TE- RELATED

CONTAM NANTS AND ALL PATHWAYS OF 1E- 05 (CARCI NOGENI C RISK) AND A HAZARD | NDEX OF 0. 04

(NON-CARCI NOGENI C RISK).  THE RESI DUAL RI SK FOR A FUTURE USE O\ BASE RESI DENT WOULD BE EQUAL TO
THE BASELI NE RI SK OF 2E-04 (CARCI NOGENIC R SK) AND A HAZARD | NDEX OF 1.01 (NONCARCI NOGENI C

Rl SK) .

3. THREE GROUNDWATER EXTRACTI ON SYSTEMS, TWD CARBON ADSORPTI ON TREATMENT FACI LI TI ES, AND
I RRI GATI OV RECHARGE OF TREATED GROUNDWATER

THE PURPCSE OF THI S ALTERNATI VE WOULD BE TO CREATE A HYDROLOG C BARRI ER TO PREVENT FURTHER
OFF- BASE M GRATI ON OF CONTAM NANTS AT CONCENTRATI ONS ABOVE THE MCLS AND TO TREAT THE MOST
CONTAM NATED GROUNDWATER BENEATH THE AREA D SITE. TH S ALTERNATI VE EXPECTS TO REMEDI ATE THE
CONTAM NATED PLUME OFF-SI TE AND ON-SI TE.

TH' S ALTERNATI VE CONSI STS OF THREE GROUNDWATER EXTRACTI ON SYSTEMS, EACH CONSI STI NG OF ONE OR
MORE WELLS: ONE LOCATED NEAR THE WESTERN PRCPERTY BOUNDARY OF MCCHORD AFB; ONE LOCATED I N THE
NORTH PORTI ON OF THE CONTAM NANT PLUME; AND ONE LOCATED NEAR SITES 5 AND 39. THE EXTRACTED
GROUNDWATER WOULD BE PUVPED TO TWD MULTI - BED CARBON ADSCRPTI ON FACI LI TI ES FOR TREATMENT.

ASSUM NG A FLOW RATE OF 100 GPM AND AN | NFLUENT TCE CONCENTRATION OF 8 UG L, THE CARBON
ADSORPTI ON UNI T AT TREATMENT PLANT 1 (NEAR THE WESTERN PROPERTY BOUNDARY OF MCCHORD AFB) SHOULD
TREAT THE TCE TO LESS THAN 0.1 UG L. ASSUM NG A FLOANRATE OF 200 GPM AND AN | NFLUENT TCE
CONCENTRATI ON OF 48 UG L, THE CARBON ADSORPTI ON UNI T AT TREATMENT PLANT 2 (NEAR SITES 5 AND 39)
SHOULD TREAT THE TCE TO LESS THAN 0.1 UdJ L.

THE TREATED GROUNDWATER WOULD THEN BE TESTED FOR COWPLI ANCE W TH THE EFFLUENT STANDARDS.

DEPENDI NG ON THE SEASON OF THE YEAR, TREATED GROUNDWATER FROM TREATMENT PLANT 1 WOULD EI THER BE
USED FOR | RRI GATI ON AT THE WHI SPERI NG FI RS GOLF COURSE WOULD BE RECHARCGED BACK TO THE GROUND

I NTO A RECHARGE SYSTEM DOANGRADI ENT OF THE EXTRACTI ON VELL. THE EXACT NUVBER AND LOCATI ON OF
EXTRACTI ON VELLS AND RECHARGE SYSTEMS WOULD BE DETERM NED DURI NG DESI G\

THE TREATED GROUNDWATER FROM TREATMENT PLANT 2 WOULD BE RECHARGED BACK TO THE GROUND THROUGH



UPGRADI ENT RECHARGE TRENCHES OR VELLS TO FURTHER ENHANCE GROUNDWATER CLEANUP BY FLUSHI NG THE
TREATED GROUNDWATER THRQUGH THE DEEPER ZONES OF THE CONTAM NATED AQUI FER WHERE AREAS OF H GHER
CONCENTRATI ONS OF TCE AND DCE MAY EXI ST. THE EXACT NUMBER AND LOCATI ON OF EXTRACTI ON VEELLS AND
RECHARCE SYSTEMS WOULD BE DETERM NED DURI NG DESI GN.  UNDER ALTERNATI VE 3, REMEDI ATI ON OF AREA
DY ALGT CONTAM NATED GROUNDWATER PLUME |'S EXPECTED TO REQU RE A M NI MUM CF 50 YEARS.

THE REASONABLE MAXI MUM EXPCSURE (RME) FOR THE OFF- BASE RESI DENT AFTER REMEDI ATI ON UNDER THI S
SCENARI O PRESENTS A COVBI NED RESI DUAL RI SK OF 1E-05 ( CARCI NOGENI C RI SK) AND A HAZARD | NDEX OF

0. 04 (NON- CARCI NOGENI C RI SK) AFTER ACHI EVI NG REMEDI ATI ON GOALS FOR ALL S| TE- RELATED CONTAM NANTS
AND ALL PATHWAYS.

4. THREE GROUNDWATER EXTRACTI ON SYSTEM5, TWD CARBON ADSCRPTI ON TREATMENT FACI LI TIES WTH THE
ADDI TI ON OF Bl OREMEDI ATI ON, AND | RRI GATI ON RECHARGE OF TREATED GROUNDWATER

THE GROUNDWATER EXTRACTI ON AND CARBON TREATMENT SCHEMES FOR TH S ALTERNATI VE ARE THE SAME AS
ALTERNATI VE 3. HOAEVER, AT THE CARBON TREATMENT FACILITY LOCATED IN THE VICINITY OF SITES 5 AND
39, A SUPPLEMENTAL BI OLOG CAL TREATMENT SYSTEM WOULD ADD NUTRI ENTS AND OXYGEN TO THE TREATED
GROUNDWATER.  NUTRI ENTS AND OXYGEN MAY STI MULATE THE GROMH OF BACTERI A | N GROUNDWATER WH CH ARE
CAPABLE OF BREAKI NG DOMN TCE AND DCE. FI VE WELLS WOULD RECHARGE THE NUTRI ENT- RI CH GROUNDWATER

I NTO THE AREA OF THE PLUVE W TH THE HI GHEST CONCENTRATI ONS OF CONTAM NANT.

I N- PLACE BI OREMEDI ATI ON TECHNOLOGY |'S A DEVELCPI NG | NNOVATI VE TECHNCLOGY AND | TS RELIABILITY IS
NOT KNOM. THEREFORE, EXPERI MENTAL TESTI NG WOULD BE NECESSARY TO DETERM NE | TS EFFECTI VENESS
WTH N AREA D/ ALGT. THE USE OF THI S TECHNOLOGY HAS BEEN LI M TED TO RELATI VELY SMALL AREAS DUE
TO THE DI FFI CULTI ES | NVOLVED | N DELI VERI NG NUTRI ENTS AND OXYGEN- Rl CH WATER TO THE CONTAM NATED
AREAS. TREATMENT OF AN ENTI RE PLUME |'S NOT CONSI DERED FEASI BLE. | N ADDI TI ON, THE SUCCESS CF

Bl OREMEDI ATI ON | S QUESTI ONABLE FOR THE RELATI VELY LOW LEVELS OF VOG- CONTAM NATION (E. G, 70 UG L
TCE MAXI MUM FOUND AT THE AREA D/ ALGT SITE.

UNDER ALTERNATI VE 4, REMEDI ATI ON OF THE CONTAM NATED GROUNDWATER PLUME MAY BE LESS THAN 50
YEARS, BUT SI GNI FI CANT ADDI TI ONAL RESEARCH AND PI LOT TESTI NG WOULD BE REQUI RED TO DEMONSTRATE
TH S.

THE REASONABLE MAXI MUM EXPCSURE (RME) FOR THE OFF- BASE RESI DENT AFTER REMEDI ATI ON UNDER THI S
SCENARI O PRESENTS A COVBI NED RESI DUAL RI SK OF 1E-05 ( CARCI NOGENI C RI SK) AND A HAZARD | NDEX OF

0. 04 (NON- CARCI NOGENI C RI SK) AFTER ACHI EVI NG REMEDI ATI ON GOALS FOR ALL S| TE- RELATED CONTAM NANTS
AND ALL PATHWAYS.

ARARS | N THE DESCRI PTI ON OF ALTERNATI VES

THE PRI NCI PAL ARARS FOR ALL OF THE GROUNDWATER ALTERNATI VES ABOVE ARE THE FEDERAL CLEAN WATER
ACT (CWA) (33 USC 1251), THE SAFE DRI NKI NG WATER ACT (SDWA) (40 USC 300), THE RESOURCE
CONSERVATI ON AND RECOVERY ACT (RCRA) (42 USC 6901), THE WATER POLLUTI ON CONTROL ACT ( CHAPTER
90. 48 RCW, AND THE STATE OF WASHI NGTON MODEL TOXI CS CONTROL ACT ( CHAPTER 70. 105D RCOW.



UNDER THE CWA:

(1) STATE ANTI - DEGRADATI ON REQUI REMENTS/ USE CLASSI FI CATI ON REQUI RE EVERY STATE TO CLASSI FY ALL
THE WATER W THI N | TS BOUNDARI ES ACCORDI NG TO | NTENDED USE. THE AQUI FERS BENEATH AREA DY ALGT,
I NCLUDI NG THE CONTAM NATED UNCONFI NED AQUI FER, ARE CLASS || (I.E., DR NKING WATER) AQUI FERS;

(2) CWA SECTI ON 304 SPECI FI ES AMBI ENT WATER QUALI TY CRITERI A (AWQC) WH CH WERE DEVELOPED FOR THE
PROTECTI ON OF HUVAN HEALTH AND AQUATIC LIFE. THE AWQC WERE COVPARED TO CONTAM NANT LEVELS FOUND
I N SURFACE WATERS POTENTI ALLY AFFECTED BY AREA D ( TABLE 4A) AND ARE DI SCUSSED FURTHER | N THE
SECTI ON ENTI TLED ENVI RONVENTAL RI SKS; AND

(3) OWA SECTI ON 301(B) REQUI RES THAT, AT A MN MUM ALL DI RECT DI SCHARGES MEET TECHNOLOGY- BASED
LIM TS FOR CONVENTI ONAL POLLUTANT CONTROL TECHNOLOGY. S| NCE REMEDI AL ACTI ONS AT CERCLA S| TES
NEED MEET ONLY THE SUBSTANTI VE REQUI REMENTS OF THE NATI ONAL POLLUTANT DI SCHARGE ELI M NATI ON
SYSTEM (NPDES) REGULATI ONS; EFFLUENT LIM TS ARE DETERM NED ON A CASE- BY- CASE BASI S USI NG BEST
PROFESS| ONAL JUDGEMENT.  CARBON ADSORPTI ON WAS THE TYPE OF POLLUTANT CONTROL TECHNOLOGY
EVALUATED FOR THE GROUNDWATER ALTERNATI VES. CARBON ADSORPTI ON | S AN AVAI LABLE PROVEN TECHNOLOGY
FOR TREATMENT OF VOG- CONTAM NATED GROUNDWATER

CERCLA SECTI ON 121(D)(2) (A) REQUI RES ON-SI TE CERCLA REMEDI ES TO ATTAI N STANDARDS OR LEVELS OF
CONTROL ESTABLI SHED UNDER THE SDWA (I.E. MCLS OR MCLGS ( MAXI MUM CONTAM NANT LEVEL GOALS)).
ACCORDI NG TO THE NCP (55 FR 8848), WHERE MOLGS ARE SET AT ZERO, THE REMEDI AL ACTI ONS SHALL
ATTAIN MCLS FOR GROUNDWATERS THAT ARE CURRENT OR POTENTI AL SOURCES OF DRI NKI NG WATER

SI NCE THE SOURCE OF HALOGENATED SOLVENTS COULD NOT BE MADE, TCE AND DCE ARE NOT CLASSI FI ED AS
RCRA- LI STED SPENT HALOGENATED SCLVENTS ( FOO1- FOO5). CONSEQUENTLY, THE GROUNDWATER |'S NOT
CONTAM NATED WTH A RCRA LI STED WASTE. TCE AND DCE WOULD ONLY BE SUBJECT TOLDR S I F
DETERM NED TO BE A CHARACTERI STI C WASTE.

THE REQUI REMENTS OF THE DEPARTMENT OF ECOLOGY DANGERQUS WASTE REGULATI ONS (WAC 173-303-170) FOR
GENERATORS OF DANGERQUS WASTE WOULD APPLY FOR REMOVAL OF SPENT CARBON GENERATED DURI NG CARBON
ADSCRPTI ON OF THE GROUNDWATER CONTAM NANTS.

THE MICA COWPLI ANCE CLEANUP LEVELS FOR GROUNDVWATER ARE DETERM NED BY ONE OF THE FOLLOW NG
METHODS: (1) THE CALCULATED LEVELS USI NG RI SK EQUATI ONS | N WAC 173- 340- 720, (2) CONCENTRATI ONS
ESTABLI SHED BY APPLI CABLE STATE AND FEDERAL REGULATI ONS, (3) CONCENTRATI ONS WH CH ARE

ANTI Cl PATED TO RESULT | N NO ACUTE OR CHRONI C TOXI C EFFECTS ON HUMAN HEALTH, AND (4)

CONCENTRATI ONS WH CH ARE ANTI Cl PATED TO RESULT I N AN EXCESS LI FETI ME CANCER R SK LESS THAN ONE
IN ONE MLLION THE TOTAL EXCESS LI FETI ME CANCER RI SK SHALL NOT EXCEED ONE | N ONE HUNDRED
THOUSAND AND THE HAZARD | NDEX FOR SUBSTANCES W TH SI M LAR NON- CARCI NOGENI C TOXI C EFFECTS SHALL
NOT EXCEED ONE.
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VITT. SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

THE REMEDI AL ALTERNATI VES FOR THE MCCHORD AFB AREA DY ALGT SI TE WERE COVPARED ACCORDI NG TO NI NE
CRI TERI A DEVELOPED ON THE BASI S OF STATUTCRY REQUI REMENTS OF CERCLA SECTI ON 121 AND THE NCP.
THE NI NE CRI TERI A ARE SUBDI VI DED | NTO THREE CATEGORI ES: (1) THRESHOLD CRI TERI A WHI CH RELATE

DI RECTLY TO STATUTCORY FI NDI NGS AND MJST BE SATI SFI ED BY EACH CHOSEN ALTERNATI VE; (2) PR MARY
BALANCI NG CRI TERI A, WH CH | NCLUDE TECHNI CAL FACTORS SUCH AS THE LONG AND SHORT TERM

EFFECTI VENESS, | MPLEMENTABI LI TY, REDUCTION OF TOXICI TY, MOBILITY, AND VOLUVE AND COST; AND (3)
MODI FYI NG CRI TERI A, WH CH ARE MEASURES OF THE ACCEPTABI LI TY OF THE ALTERNATI VES TO STATE
ACENCI ES AND THE COVMUNI TY. THE FCOLLOWN NG SECTI ONS SUMVARI ZE THE EVALUATI ON OF THE CANDI DATE
REMEDI AL ALTERNATI VES ACCORDI NG TO THESE CRI TERIA.  TABLE 15 | NCLUDES A SUWARY OF THE
COVPARATI VE ANALYSI' S, OR RELATI VE RANKI NG OF THE ALTERNATI VES.

A. THRESHOLD CRI TER A
1. OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT

TH S CRI TERI ON MEASURES HOW THE ALTERNATI VE, AS A WHOLE, ACH EVES AND MAI NTAI NS PROTECTI ON OF
HUVAN HEALTH AND THE ENVI RONMENT.

THE "NO ACTI ON' ALTERNATI VE | S NOT PROTECTI VE OF HUVAN HEALTH OR THE ENVI RONMENT BECAUSE | T DCES
NOT PREVENT THE M GRATI ON OF CONTAM NANTS TO THE LOAER AQUI FER  ALSO, TH S ALTERNATI VE DCES NOT
CHANGE CONTAM NANT CONCENTRATI ONS OR EXPOSURE, THE RESI DUAL RI SK IS EQU VALENT TO THE BASELI NE
Rl SK.

ALTERNATI VES 3 AND 4 PROVI DE A HI GHER LEVEL OF PROTECTI ON I N A SHORTER Tl ME THAN ALTERNATI VE 2.
ALTERNATI VES 3 AND 4 REDUCE THE RESI DUAL Rl SKS TO RESI DENTS AND WORKERS ON-SI TE AND OFF- SI TE
BECAUSE I T IS DESI GNED TO REMEDI ATE THE PLUME ON AND OFF THE Al R FORCE BASE PRCPERTY.

ALTERNATI VE 2 DOES NOT | NCLUDE TREATMENT OF GROUNDWATER BENEATH THE Al R FORCE BASE PRCPERTY AND,
THEREFORE, 1S NOT PROTECTIVE |F TH S GROUNDWATER |'S USED FOR DRI NKI NG WATER. ~ UNDER ALTERNATI VE
2 RISKS TO ON SI TE RESI DENTS AND WORKERS REMAI N | DENTI CAL TO THOSE CALCULATED I N THE BASELI NE

RI SK ASSESSMENT.

2. COWVPLI ANCE W TH ARARS

COVPLI ANCE W TH ARARS | S A CONSI DERATI ON OF HOW THE ALTERNATI VES COVPLY W TH WASTE REGULATI ONS
THAT EXPLI CI TLY APPLY TO THE SI TE AND THOSE REGULATI ONS THAT ARE SUFFI Cl ENTLY RELEVANT TO
WARRANT | NCLUSI ON. I N SOME EXTENUATI NG SI TUATI ONS, WAl VERS FROM SELECTED ARARS NMAY BE OBTAI NED.

ALTERNATI VE 1, DOES NOT COWMPLY W TH ARARS. CONTAM NATED GROUNDWATER WOULD CONTI NUE TO EXCEED
MAXI MUM CONTAM NANT LEVELS (MCLS) AND WOULD LI KELY CONTAM NATE ADDI TI ONAL DRI NKI NG WATER
SUPPLI ES. ALTERNATI VE 2 DOES NOT COWMPLY W TH ARARS. ALTHOUGH SOMVE CLEAN- UP OF CONTAM NATED
GROUNDWATER | S ACHI EVED, THE REVAI NI NG CONTAM NATI ON ( UNDER AREA D ON THE Al R FORCE BASE)
EXCEEDS MCLS.

ALTERNATI VES 3 AND 4 PROVI DE SI M LAR COVPLI ANCE W TH ARARS. CONTAM NATED GROUNDWATER |'S REMOVED
AND TREATED, AND FURTHER M GRATION IS LIM TED. ONE POTENTI AL PO NT OF NON-COVPLI ANCE IS THE

I NJECTI ON CF BI OLOG CAL AGENTS | NTO THE SUB- SURFACE UNDER THE BI OREMEDI ATI ON ALTERNATI VE 4.
HOMNEVER, A WAI VER MAY BE OBTAINED FOR THI S ACTIVI TY BECAUSE | T MAY ASSI ST | N THE REMEDI ATI ON.



B. PRI MARY BALANCI NG CRI TERI A
3. LONG TERM EFFECTI VENESS AND PERNMANENCE

TH S CRI TERI ON EVALUATES THE LONG TERM EFFECTI VENESS OF ALTERNATI VES | N MAI NTAI NI NG PROTECTI ON
OF HUVAN HEALTH AND THE ENVI RONVENT AFTER REMEDI AL ACTI ON OBJECTI VES HAVE BEEN MET.

ALTERNATI VES 3 AND 4 PROVI DE A H GHER DEGREE OF LONG TERM EFFECTI VENESS AND PERVANENCE THAN

El THER ALTERNATIVE 1 OR 2. THE RI SK OF CONTAM NATI NG THE DEEPER POTABLE AQUI FER WOULD STI LL
REMAI N AT THE SI TE AFTER THE RESPONSE ACTI ONS OF ALTERNATIVES 1 AND 2. NElI THER ALTERNATI VE

REMEDI ATES THE CONTAM NATED PLUME. AND THE Rl SK OF CONTAM NATI NG THE DEEPER POTABLE AQUI FER
WOULD REMAI N

4. REDUCTION OF TOXICI TY, M3BILITY, OR VOLUME THROUGH TREATMENT

ALTERNATI VES VERE ALSO EVALUATED ACCCORDI NG TO THEIR ABILITY TO REDUCE THE TOXICI TY, MXBILITY, CR
VOLUME OF CONTAM NANTS THROUGH TREATMENT.

ALTERNATI VES 3 AND 4, WTH MORE AGGRESS| VE EXTRACTI ON AND TREATMENT SYSTEMS, MEET THE PREFERENCE
FOR TREATMENT TO REDUCE THE TOXICI TY, MOBILITY, AND VOLUVE OF THE CONTAM NATI ON MORE EFFECTI VELY
THAN ALTERNATI VE 2. ALTERNATIVE 1 DOES NOT REDUCE THESE PROPERTI ES OF THE CONTAM NATI ON

5. SHORT- TERM EFFECTI VENESS

TH S CRI TERI ON ADDRESSES THE EFFECTS OF THE ALTERNATI VES DURI NG THE CONSTRUCTI ON AND
| MPLEMENTATI ON PHASE UNTI L REMEDI AL ACTI ON OBJECTI VES ARE MET.

NONE OF THE ALTERNATI VES EVALUATED ARE EXPECTED TO PCSE Rl SKS TO HUMAN HEALTH (E. G, WORKERS)
DURI NG CONSTRUCTI ON OR | MPLEMENTATI ON. ANY RI SKS DURI NG CONSTRUCTI ON CAN BE ADEQUATELY
CONTROLLED W TH ENG NEERI NG CONTROLS AND STANDARD HEALTH AND SAFETY PRACTI CES.

ALTERNATI VES 3 AND 4 PROVI DE GREATER SHORT- TERM EFFECTI VENESS BY REMEDI ATI NG THE GROUNDWATER
SI GNI FI CANTLY FASTER THAN ALTERNATI VES 1 OR 2, NEl THER OF WHI CH ARE EXPECTED TO ACH EVE REMEDI AL
ACTI ON OGBJECTI VES | N THE FORESEEABLE FUTURE.

6. | MPLEMENTABI LI TY

TH' S CRI TERI ON ADDRESSES THE TECHNI CAL AND ADM NI STRATI VE FEASI BI LI TY OF | MPLEMENTI NG THE
ALTERNATI VES AND THE AVAI LABI LI TY OF SERVI CES AND MATERI ALS REQUI RED DURI NG | MPLEMENTATI ON.

ALTERNATI VES 2 AND 3 ARE READI LY | MPLEMENTABLE USI NG AVAI LABLE TECHNCOLOGY. CONSTRUCTI ON COF
EXTRACTI ON AND RECHARGE SYSTEMS AND | NSTALLATI ON OF CARBON ADSCRPTI ON UNI TS WOULD NOT BE

DI FFI CULT. EQU PMENT AND SPECI ALI STS ARE READI LY AVAI LABLE FOR THESE WELL DEVELOPED

TECHNOLOG ES.  ADDI TI ONALLY, THERE SHOULD BE NO DI FFI CULTY | N CBTAI NI NG ANY PERM TS THAT MAY BE
REQUI RED DURI NG DESI GN AND CONSTRUCTI ON.

ALTERNATI VE 4 | NCLUDES A DEVELCPI NG | NNOVATI VE TECHNOLOGY AND | TS RELI ABI LI TY AND

| MPLEMENTABI LI TY ARE NOT YET KNOMN. THE I N-SI TU Bl OREMEDI ATI ON OF GROUNDWATER REQUI RES A
COVPLEX DELI VERY SYSTEM AND HAS NOT BEEN DEMONSTRATED TO BE EFFECTI VE ON GROUNDWATER
CONTAM NATED W TH LOW LEVELS OF ORGANI CS.



7. COsT

COST 1S ANOTHER CRI TERI A BY WH CH CANDI DATE ALTERNATI VES ARE COVPARED. COSTS IN TH S CASE ARE
MEASURED AS CAPI TAL, OPERATI ON AND NMAI NTENANCE (0O&M, AND PRESENT WORTH COSTS. A SUMVARY OF
THESE COSTS FOR EACH OF THE ALTERNATI VES |'S | NCLUDED I N TABLE 15.

ALTERNATI VE 2 | S THE LEAST EXPENSI VE OF THE TREATMENT ALTERNATI VES AND | S ROUGHLY ONE- HALF THE
COST OF ALTERNATI VE 3 AND ONE- THI RD THE COST OF ALTERNATI VE 4.

C. MODI FYING CRITERI A

MODI FYI NG CRI TERI A ARE USED I N THE FI NAL EVALUATI ON OF THE REMEDI AL ALTERNATI VES, AND | NCLUDE
COMMENT FROM ECOLOGY AND FROM THE PUBLI C.

8. STATE ACCEPTANCE

THE STATE OF WASHI NGTON DEPARTMENT OF ECOLOGY ( ECOLOGY) CONCURS W TH THE PREFERRED REMEDI AL
ALTERNATI VE. ECOLOGY HAS BEEN | NVOLVED W TH THE DEVELOPMENT AND REVI EW OF THE REMEDI AL

I NVESTI GATI ON, FEASI Bl LI TY STUDY, PROPCSED PLAN, RECORD OF DECI SION, AND OTHER PRQIECT
ACTIVITIES SUCH AS PUBLI C MEETI NGS.

9. COVWUN TY ACCEPTANCE

BASED ON VERBAL COMMVENTS RECEI VED DURI NG THE PUBLI C MEETI NG HELD APRIL 11, 1991 AND WRI TTEN
COMMENTS RECEI VED DURI NG THE COMVENT PERI CD ENDI NG MAY 8, 1991, THE COWMUNI TY APPEARS TO ACCEPT
THE PREFERRED REMEDI AL ALTERNATI VE. SPECI FI C RESPONSES AND COMMVENTS TO THE REMEDI AL

ALTERNATI VES MAY BE FOUND | N THE ATTACHED RESPONSI VENESS SUMVARY.
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I X. THE SELECTED REMEDY

BASED ON THE RI AND THE BASELI NE RI SK ASSESSMENT, | T WAS DETERM NED THAT NO REMEDI AL ACTION I S
NECESSARY FOR SO L, SURFACE WATER, OR SEDI MENT TO ENSURE PROTECTI ON OF HUVAN HEALTH AND THE
ENVI RONMVENT.

THE SELECTED REMEDY FOR THE CONTAM NATED GROUNDWATER |'S ALTERNATI VE 3 - | NSTALLATI ON OF THREE
GROUNDWATER EXTRACTI ON SYSTEMS5, TWD CARBON ADSCRPTI ON TREATMENT FACI LI TI ES, AND

| RRI GATI OV RECHARGE OF TREATED GROUNDWATER. THI' S REMEDY ADDRESSES THE RI SK PCSED BY THE
CONTAM NATED GROUNDWATER THROUGH TREATMENT WHI CH PERVANENTLY AND SI GNI FI CANTLY REDUCES THE
VCOLUME, TOXICI TY, AND MOBILITY OF THE HAZARDOUS SUBSTANCES.

A, MAJCR COWPONENTS OF THE SELECTED REMEDY

THE MAJOR COMPONENTS OF THE SELECTED REMEDY | NCLUDE:

I NSTALL GROUNDWATER EXTRACTI ON VELLS CAPABLE OF CAPTURI NG THE GROUNDWATER
CONTAM NANT PLUME I N THE UNCONFI NED AQUI FER. AN ESTI MATED THREE EXTRACTI ON
SYSTEMS WLL BE NECESSARY TO ACH EVE TH S GOAL.

I NSTALL ONE OF THE THREE GROUNDWATER EXTRACTI ON SYSTEMS NEAR AREAS OF HI GHEST
CONCENTRATI ON OF CONTAM NANTS W THI N THE CONTAM NANT PLUVE.

I NSTALL ON- SI TE GROUNDWATER TREATMENT FACI LI TIES TO REMOVE CONTAM NANTS FRCM
THE EXTRACTED GROUNDWATER. THE PREFERRED TREATMENT |'S CARBON ADSORPTI ON, W TH
AN ESTI MATED TWD TREATMENT FACI LI TI ES NECESSARY TO ACH EVE TH S GOAL.

MONI TOR THE GROUNDWATER CONTAM NANT PLUVE AND THE EXTRACTI ON TREATMENT SYSTEM
DURI NG GROUNDWATER REMEDI ATl ON ACTI VI TIES TO ENSURE THAT GROUNDWATER

REMEDI ATI ON GOALS ARE ACHI EVED AND MAI NTAI NED THROUGHOUT THE CONTAM NANT
PLUME.

| MPLEMENT ADM NI STRATI VE AND | NSTI TUTI ONAL CONTROLS SUCH AS RESTRI CTI VE
COVENANTS AND MCCHORD Al R FORCE BASE COMVAND DI RECTI VES, THAT SUPPLEMENT

ENG NEERI NG CONTROLS AND M NI M ZE EXPOSURE TO RELEASES OF HAZARDQOUS SUBSTANCES
DURI NG REMEDI ATI ON.

THE GOAL OF THI'S REMEDI AL ACTION | S TO RESTORE CROUNDWATER TO | TS BENEFI CI AL USE, WVHICH IS, AT
TH' S SI TE, A POTENTI AL DRI NKI NG WATER SOURCE BY ATTAI NI NG DRI NKI NG WATER STANDARDS THRQUGHCUT
THE GROUNDWATER AQUI FER  BASED ON | NFORVATI ON OBTAI NED DURI NG THE REMEDI AL | NVESTI GATI ON AND ON
AN ANALYSI S OF ALL REMEDI AL ALTERNATI VES, THE Al R FORCE, EPA, AND THE ECOLOGY BELI EVE THAT THE
SELECTED REMEDY WLL ACH EVE TH S GOAL. | T MAY BE APPARENT, DURI NG | MPLEMENTATI ON OR OPERATI ON
OF THE GROUNDWATER EXTRACTI ON SYSTEM AND | TS MCDI FI CATI ONS, THAT CONTAM NANT LEVELS HAVE CEASED
TO DECLI NE AND ARE REVAI NI NG CONSTANT AT LEVELS H GHER THAN THE REMEDI ATI ON GOAL OVER SOME

PORTI ON OF THE CONTAM NANT PLUME. I N SUCH A CASE, THE SYSTEM PERFORVANCE STANDARDS ANDY OR THE
REMEDY NAY BE REEVALUATED.

THE SELECTED REMEDY W LL | NCLUDE GROUNDWATER EXTRACTI ON FOR AN ESTI MATED PERI CD CF 50 YEARS,
DURI NG WHI CH THE SYSTEM S PERFORVANCE W LL BE CAREFULLY MONI TORED ON A REGULAR BASI S AND
ADJUSTED AS WARRANTED BY THE PERFORVANCE DATA COLLECTED DURI NG CPERATI ON.  MODI FI CATI ON MAY
I NCLUDE ANY CR ALL OF THE FOLLOW NG

1 DI SCONTI NUI NG PUVPI NG AT THE | NDI VI DUAL VELLS WHERE CLEANUP GOALS HAVE BEEN



ATTAI NED.

ALTERNATI NG PUVPI NG AT VEELLS TO ELI M NATE STAGNATI ON PO NTS.

PULSE PUMPI NG TO ALLOW AQUI FER EQUI LI BRATI ON AND TO ALLOW ADSCRBED

CONTAM NANTS TO PARTI TI ON | NTO GROUNDWATER

1 I NSTALLI NG ADDI TI ONAL EXTRACTI ON VELLS TO FACI LI TATE OR ACCELERATE CLEANUP OF
THE CONTAM NANT PLUME.

I T MAY ALSO BECOVE APPARENT DURI NG DESI GN, | MPLEMENTATI ON, OR OPERATI ON OF THE EFFLUENT RECHARCE
SYSTEM THAT THE SYSTEM | S NOT EFFECTI VE. FOR EXAMPLE, THE RECHARGE PI PI NG MAY CLOG BECAUSE COF
THE NATURAL WATER CHEM STRY COR THE DI STURBED SO LS MAY PREVENT EFFECTI VE | NFI LTRATION. I N SUCH
A CASE, THE RECHARGE SYSTEM MAY BE REEVALUATED. | F NECESSARY, OTHER ALTERNATI VES FOR EFFLUENT
RECHARCE WOULD BE CONSI DERED (E. G, DI SCHARGE TO SURFACE WATER). REQUI REMENTS FOR EFFLUENT

DI SCHARGE MUST THEN SATI SFY THE SUBSTANTI VE PROVI SI ONS OF THE NATI ONAL PCOLLUTANT DI SCHARGE

ELI M NATI ON SYSTEM (40 CFR PARTS 121-125).

TO ENSURE THAT CLEANUP LEVELS ARE NAI NTAI NED, THE AQUI FER WLL BE MONI TORED ANNUALLY AT THCSE
WELLS WHERE PUMPI NG HAS CEASED FOLLOW NG DI SCONTI NUATI ON OF GROUNDWATER EXTRACTI ON, AND AT
GROUNDWATER MONI TORI NG VELLS LOCATED THROUGHQUT THE SI TE.

THE RESI DUAL SPENT CARBON W LL BE TRANSPORTED OFF- SI TE FOR REGENERATION (E. G, THROUGH
COMBUSTI ON) AT A FACI LI TY OPERATI NG | N COWLI ANCE W TH EPA' S OFF- SI TE DI SPOSAL PCLI CY. NO OTHER
RESI DUALS FROM THE TREATMENT PROCESS ARE ANTI Cl PATED.

POST- ROD STUDI ES PRI OR TO REMEDI AL DESI GN MAY | NCLUDE A BENCH SCALE TREATABI LI TY STUDY TO CBTAI N
I NFORVATI ON TO DESI GN THE CARBON ADSCRPTI ON SYSTEM | N ADDI TI ON, PUMP TESTS MAY BE REQUI RED TO
OBTAI N ENG NEERI NG DATA FOR DESI GN OF THE EXTRACTI ON AND DI SCHARGE SYSTEMS.

B. REMEDI AL ACTI ON OBJECTI VES/ REMEDI ATI ON LEVELS

THE R SK ASSESSMENT CONCLUDED THAT GROUNDWATER CONTAM NATI ON ORI G NATI NG FROM AREA D PRESENTS A
THREAT TO HUVAN HEALTH AND THE ENVI RONVENT.  EXI STI NG CONDI TI ONS AT THE SI TE POSE A THREAT
PREDOM NANTLY FROM | NGESTI ON AND VAPCR | NHALATI ON EXPCSURE TO VOC- CONTAM NATED GROUNDWATER

THE OBJECTI VE OF THE REMEDI AL ACTION | S TO RESTCRE GROUNDWATER TO | TS BENEFI Cl AL USE, A DRI NKI NG
WATER SCQURCE. THE GROUNDWATER W LL BE RESTORED TO LEVELS CONSI STENT W TH STATE AND FEDERAL
ARARS. REMEDI ATI ON LEVELS WLL BE ATTAI NED THROUGHOUT THE CONTAM NATED PLUME.

REMEDI ATI ON GOALS WERE ESTABLI SHED FOR CONTAM NANTS OF CONCERN W TH LEVELS THAT El THER (1)
EXCEED AN ARAR OR (2) ARE NOT PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT.  REMEDI ATI ON GOALS
WERE NOT ESTABLI SHED FOR METALS MEASURED AT LEVELS DETERM NED TO BE CONSI STENT W TH NATURALLY
OCCURRI NG BACKGROUND CONCENTRATI ONS.  REMEDI ATI ON GCALS HAVE BEEN ESTABLI SHED AS SHOM | N TABLE
16.

OF THE CONTAM NANTS THAT PRESENT RI SKS BASED ON CURRENT AND FUTURE LAND USE, SI TE CONCENTRATI ONS
OF ARSENI C AND MANGANESE WERE FOUND TO BE CONSI STENT W TH NATURALLY OCCURRI NG BACKGROUND
CONCENTRATI ONS.  THALLI UM PRESENTED A RI SK BASED ON THE RESULT OF ONE SAMPLE; TH S ANALYTI CAL
RESULT IS THOQUGHT TO BE ERRONEQUS. COF THE REMAI NI NG CONTAM NANTS, STYRENE, BETA-BHC, CHLORDANE,
DI ELDRIN, AND 4, 4' - DDT VWERE NEVER DETECTED I N THE GROUNDWATER DURI NG THE RI. GROUNDWATER WAS

| DENTI FI ED AS THE CRI Tl CAL EXPOSURE PATHWAY FCOR THESE CONTAM NANTS. METHYLENE CHLORI DE AND

Bl S(2- ETHYLHEXYL) PHTHALATE WERE DETERM NED TO BE LABORATORY CONTAM NANTS AND THEREFORE DO NOT
PRESENT A RI SK. THE RENMAI NI NG CRGANI CS FOR WH CH REMEDI ATI ON GOALS WERE NOT SET WERE DETECTED

I NFREQUENTLY AND AT LOW CONCENTRATI ONS. THESE COVPOUNDS DO NOT CURRENTLY EXCEED LEVELS THAT ARE
PROTECTI VE OF HUVAN HEALTH OR THE ENVI RONMENT. GROUNDWATER MONI TORI NG W LL CONFI RM THAT THESE
VOLATI LE ORGANI CS, AS WELL AS PESTI CI DES, DO NOT APPEAR I N THE GROUNDWATER AT LEVELS OF CONCERN



I'N THE FUTURE.

RESI DUAL RI SKS FROM THE REMEDI ATED GROUNDWATER AT THESE REMEDI ATI ON GOALS WERE EVALUATED FOR
CURRENT OFF- SI TE RESI DENTS AND FUTURE ON-SI TE WORKERS FOLLOW NG REMEDI ATI ON. RELEVANT EXPOSURE
PATHWAYS | NCLUDED | NGESTI ON OF DRI NKI NG WATER AND | NHALATI ON OF VOLATI LES WH LE SHONERI NG THE
RESULTS OF THESE ANALYSES USI NG EPA REG ON 10 EXPOSURE PARAMETERS AND RI SK ASSESSMENT GUI DANCE
ARE SUMVARI ZED AS FOLLOWE:

1 CURRENT COFF-SI TE RESI DENTS; CANCER- 1E-5, NON- CANCER- 0. 04.
1 FUTURE ON- SI TE WORKERS; CANCER- 8E-6, NON- CANCER- 0. 12.

CANCER RI SKS FOR OFF- SI TE RESI DENTS FOR GROUNDWATER | NGESTI ON AND | NHALATI ON W LL BE REDUCED BY
APPROXI MATELY 50 PERCENT WHEN COVPARED TO RI SKS CALCULATED I N THE BASELI NE RI SK ASSESSMENT. THE
HAZARD | NDEX FOR OFF- SI TE RESI DENTS BASED ON MEETI NG REMEDI ATI ON GOALS AND REASONABLE NMAXI MUM
EXPOSURE CONCENTRATI ONS WAS 0. 04.

FOR THE FUTURE ON- S| TE WORKER, CANCER RI SKS AND HAZARD | NDI CES FOR GROUNDWATER | NGESTI ON AND
I NHALATI ON W LL BE REDUCED BY APPROXI MATELY 80 PERCENT AFTER REMEDI AL GOALS FOR GROUNDWATER
TREATMENT ARE ACHI EVED.

RI SKS TO ANY FUTURE ON- SI TE RESI DENTS FROM GROUNDWATER EXPCSURES W LL BE FURTHER M Tl GATED
THROUGH | NSTI TUTI ONAL CONTRCLS AND DEED RESTRI CTI ONS WHI CH W LL BE STRI CTLY ENFORCED BY THE Al R
FORCE.

#SD
X. THE STATUTORY DETERM NATI ONS

THE SELECTED REMEDY MEETS THE STATUTORY REQUI REMENT OF SECTI ON 121 OF CERCLA, AS AMENDED BY
SARA, AND TO THE EXTENT PRACTI CABLE, THE NATI ONAL CONTI NGENCY PLAN.

A. PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONVENT

THE SELECTED REMEDY REDUCES THE RI SK PCSED BY THE CONTAM NATED GROUNDWATER AND WLL ATTAIN A
(10-4) TO (10-6) R SK LEVEL FOR CARCI NOGENS AND A HAZARD | NDEX OF LESS THAN ONE.  THE

CONTAM NATED GROUNDWATER W LL BE EXTRACTED AND TREATED USI NG CARBON ADSCRPTI ON WH CH W LL RESULT
I'N NO SHORT- TERM THREATS OR ADVERSE CRCSS- MEDI A | MPACTS.

B. ATTAI NVENT OF APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS (ARARS) OF ENVI RONMVENTAL
LAWS

THE SELECTED REMEDY WLL COWPLY W TH ALL APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS
(ARARS) OF FEDERAL, AS VEELL AS MORE STRI NGENT, PROMULGATED STATE ENVI RONMENTAL AND PUBLI C HEALTH
LAWS.

1. APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS

ACTI ON- SPECI FI C

STATE OF WASHI NGTON HAZARDOUS WASTE MANAGEMENT ACT ( CHAPTER 70. 105 RCW
REQUI REMENTS FOR DANGEROUS WASTE AND EXTREMELY HAZARDOUS WASTE AS CCDI FIED I N
CHAPTER 173-303 WAC.

STATE OF WASHI NGTON REQUI REMENTS FOR WATER WELL CONSTRUCTI ON ( CHAPTER 18. 104
RCW AS CODI FI ED I N CHAPTER 173-160 WAC.



CHEM CAL- SPECI FI C

LOCATI ON- SPECI FI C

STATE OF WASHI NGTON REQUI REMENTS ( CHAPTER 173-154 WAC) FOR THE MANAGEMENT OF
GROUNDWATER I N A MANNER THAT PROTECTS, TO THE EXTENT PRACTI CABLE, THE UPPER

AQUI FERS OF MULTI PLE AQUI FER SYSTEMS FROM DEPLETI ONS, EXCESSI VE WATER LEVEL

DECLI NES OR REDUCTI ONS | N WATER QUALI TY.

WATER POLLUTI ON CONTROL ACT ( CHAPTER 90. 48 RCW, POLLUTI ON DI SCLOSURE ACT OF
1971 (CHAPTER 90.52), AND WATER RESOURCES ACT OF 1971 (CHAPTER 90.54 RCW
REQUI RE THE USE OF ALL KNOM, AVAI LABLE, AND REASONABLE METHODS (AKARTS) OF
TREATMENT PRI OR TO DI SCHARGE TO GROUNDWATER

REQUI REMENTS OF THE CLEAN WATER ACT SECTI ON 402 (40 CFR PARTS 121-125) FCR
EFFLUENT DI SCHARGE WOULD BE APPLI CABLE IF I T I S NECESSARY TO USE AN ALTERNATE
EFFLUENT DI SCHARGE SYSTEM

REQUI REMENTS OF THE STATE WASTE DI SCHARGE PERM T PROGRAM ( CHAPTER 173- 216 WAC)
FOR DI SCHARGE OF WASTE NMATERI ALS | NTO GROUNDWATER.

STATE OF WASH NGTON REQUI REMENTS FOR HAZARDOUS WASTE CPERATI ONS CONDUCTED AT
UNCONTRCOLLED HAZARDOUS WASTE SI TES AS SET FORTH I N WAC 262-62 PART P
(HAZARDOUS WASTE OPERATI ONS AND EMERGENCY RESPONSE) .

FEDERAL REQUI REMENTS OF THE SAFE DRI NKI NG WATER ACT (40 USC 300) FOR
GROUNDWATER USED AS DRI NKI NG WATER, AS SET FORTH I N 40 CFR 141.

STATE OF WASH NGTON HAZARDOUS WASTE CLEANUP - MODEL TOXI CS CONTROL ACT
(CHAPTER 70. 105D RCW REQUI REMENTS FOR THE | DENTI FI CATI ON, | NVESTI GATI ON, AND
CLEAN UP OF HAZARDQUS WASTE SI TES AS CCODI FI ED I N CHAPTER 173-340 WAC.

SUBSTANTI VE WATER RESOURCE ANTI DEGRADATI ON FUNDAMENTALS OF THE STATE OF
WASHI NGTON PCLLUTI ON CONTROL ACT ( CHAPTER 90. 48 RCW AND WATER RESOURCES ACT
OF 1971 (CHAPTER 90.54 ROW.

WATER POLLUTI ON CONTROL ACT ( CHAPTER 90. 48 RCW, POLLUTI ON DI SCLOSURE ACT OF
1971 (CHAPTER 90.52), AND WATER RESOURCES ACT OF 1971 (CHAPTER 90.54 RCW
REQUI RE THE USE OF ALL KNOM, AVAI LABLE, AND REASONABLE METHODS (AKARTS) OF
TREATMENT PRI OR TO DI SCHARGE TO GROUNDWATER

THERE ARE NO LOCATI ON- SPECI FI C ARARS | DENTI FI ED FOR AREA DJ ALGT.

2. TO BE- CONSI DERED

THERE ARE NO TO- BE- CONSI DERED GUI DELI NES | DENTI FI ED FOR AREA DY ALGT.

C. COSsT EFFECTI VENESS

THE SELECTED REMEDY | S COST- EFFECTI VE AND PROVI DES OVERALL EFFECTI VENESS PROPORTI ONATE TO I TS
COSTS AND DURATI ON FCR REMEDI ATI ON OF THE CONTAM NATED GROUNDWATER

D. USE OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES OR RESOQURCE RECOVERY



TECHNOLOG ES TO MAXI MUM EXTENT PRACTI CABLE

THE Al R FORCE, EPA, AND ECOLOGY HAVE DETERM NED THAT THE SELECTED REMEDY REPRESENTS THE MAXI MUM
EXTENT TO WH CH PERVANENT SOLUTI ONS AND TREATMENT TECHNOLOG ES CAN BE USED | N A COST- EFFECTI VE
MANNER FOR THE AREA D/ ALGT SITE. THE R SK FROM THE GROUNDWATER CONTAM NATI ON | S PERVANENTLY
REDUCED THRQUGH TREATMENT TO ACCEPTABLE EXPCSURE LEVELS W THOUT TRANSFERRI NG THE RI SK TO ANOTHER
MEDA (E. G, AIR). THE SELECTED REMEDY PROVI DES THE BEST BALANCE OF TRADEOFFS | N TERVS OF

LONG TERM EFFECTI VENESS AND PERVANENCE, REDUCTION IN TOXICI TY, MOBILITY, CR VOLUVE ACH EVED
THROUGH TREATMENT, SHORT- TERM EFFECTI VENESS, | MPLEMENTABI LI TY, AND COST. ALSO STATE AND

COVMUNI TY ACCEPTANCE WERE CONSI DERED.

E. PREFERENCE FOR TREATMENT AS PRI NCI PAL ELEMENT

ON-SI TE TREATMENT OF THE VOC- CONTAM NATED GROUNDWATER USI NG CARBON ADSCRPTI ON SATI SFI ES THE
STATUTCORY PREFERENCE | N WH CH TREATMENT, AS A PRI NCI PAL ELEMENT, PERVANENTLY AND S| GNI FI CANTLY
REDUCES THE VOLUME, TOXICITY, OR MOBILITY OF THE HAZARDOUS SUBSTANCES.

#DSC
XlI. DOCUMENTATI ON OF SI GNI FI CANT CHANGES

THE PROPCSED PLAN FOR AREA DF ALGT WAS RELEASED FOR PUBLI C COMVENT | N MARCH 1991. THE PROPGSED
PLAN | DENTI FI ED ALTERNATI VE 3, EXTRACTI ON AND ON- SI TE TREATMENT OF VOCS | N THE GROUNDWATER, AS
THE PREFERRED ALTERNATI VE. UPON REVI EW OF PUBLI C COMMENT, | T WAS DETERM NED THAT NO SI GNI FI CANT
CHANGES TO THE REMEDY, AS | T WAS ORI G NALLY I DENTIFI ED I N THE PROPCSED PLAN, WERE NECESSARY.



